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» t ^ ash t <oiht*3sb 1 1 memm#-ct> 

Zr s Zn, StJiVO^tfZ r-Zn-S- 

o3R*toji£ $ a, i=*t», fiffgfei§&tt„ 

[ft3<iS2 3 miEZr-Z n-S-03M#fSWf# 
( 1 ) : 

Hfcl ] 

Zr B Zn c S D Oi 00 . B . c . D dSFF-%) ... ( 1 ) 

B. C4iJ:tfD«-t#i.-m % 8SBS33. 3 
SCS30, CSDS2C<4 5<DffifflrttS> "J . R~0 
40SB + C + DS80TA5) T«S*i.6«1Ef3&»4>JI 



(ZrQ 2 ), (Zn-S) 100 -x (mol%)... (n) 



[89^13 ] luiez r - z n - s - o%mmm& 2 

t>tZS (2) : 

[fc2 3 

Zr s Si F Zn s S B 0 1() . H . e . H ... (2) 

(5$<K E s F „ GiJ^yTHJSmm. 1SES3 
0. 0<FS23. 2SGS30. GgHS2G<4 5 
OlEfflrttr* »J , 1-P4 0SE + F + G + HS8 0TJ) 

[ If * JS4 ] huI eZ r - Z n - S - Ol&tffim #* 3£ 
(11): 
CYL3] 



[»^5] miles i £#tfZ r-Z n-S-OIt 

(Z rO z ) r (SiO,), (Zn-S) 
(5frK YfcitfZti-fjh.-?^ 20SYS70, 10 

^zs5 0<ommmz$>y)^ i-^sosy+zssot 

(Zr S iO,) » (Zn-S) 
(sW", AJi, 3 3SAS6 7<9jffiHp<j{::££ l ) T'^§ 

[ff^j® 7 ] ffisasAfwrit t -s. m$os 1 — 6 ^ 

CfS*JS8J lew. Ge-Sb-Te, Ge-S 
n-Sb-Te. Ge-Bi-Te, Ge-Sn-Bi 
-Te, Ge-Sb-Bi-Te, Ge-Sn-Sb- 
Bi-Te, Ag- I n-Sb-TefcilXSb-Te 

[is^n 9 j smmnmmtf. i 5 n mjy-Fc* « <r 

t 5r#® t T h m mm 1—8 <DV 1 ^^faBioffl 

0] EflW*2-5JSLh«ATv^8iftR3Bi 

B'ji2Z r - Z n - S - O jfi*roJI"C*r> T . msEM* 

[ «3< js 1 2 3 -fiammz , si** ^2it) 



SJI#, 3C ( 2 1 ) : 

1 00- y- z (mo 1 %) ... (2 1) 
tf*£JB6 ] mn£j£ (21) T«SixS*f^*J s z r 
O z fc S i 0,£«*LH«£"C£;*, SC(22) : 

(mo 1 %) ... (22) 

fss*Mr tats. fe«fc^i<JD^sflss*tc<7)jiB(z^ 
§ fix *j o s Mem i w^msfc ± t^Huiem 2 com 
wtejgcr, o t %> ^-rttip 1 mmmftmnK m 
ibz r - z n - s - o^nmmx'$>^r . mmmmt 

SffiS-gfL-Cv^SfS^i — 1 o^v^-ffi^l^crieffe 

^-tffgie^^*. 

[»*«13 3 fflKisirflEflyifc**. Zr. Z 
n. StJi^o^-t-tfZr-Zn-S-O^^igSrS 

[ff*3Sl4 3 mfiez r-Zn-S-OMSI^ 
yrmT-M&thJLUlzjswT, it ( 1 0 ) • 

[-fk6 3 

Zr b Zn c S d O 10t . t . c . d ... (10) 

(St^s b. c&£VdliZtl?tL^ HSbS30, 
5ScS27. c^dS2c<4 0(OEirttifei3 % fl 
^40Sb + c + dS80tJ>5) -C*S#i.ft«S*»4> 

3i 1 3 iz&mtommm&faom&Tm. 

[ff^3ll53 BUieZ r-Zn-S-O^^^Jl^x 
>^ y ? tj >-^t«tSlSCt>UT. S(20) : 



C<t:7 3 

Zr e Si f Zn s S h O 100 - e -f- s - h (K-?%) ... (2 0) 

^ J^Vt^" 27 * S - h - 2g<4 ° "^fftJB^T. SiHWf2r-Zn-S-oaW 

IO40Se + f + g + hS80tft «JBSr»J«f*. ft^H 1 3 (cettemffiftflWcaK 
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im&mie) muz r-Zn-S-Ojmtm&Z. 

(Z r0 2 ) , (Zn-S) ioo- x (m 

*jsi 3t=ie®offifsieM^*^iSjt*^. 

m&mill MKZ r-Z n-S-O^W^SSrX 

(Z r0 2 ) y (SiOj), (Zn-S 
(iW. yiJit/zJi^ixm, 20gy^70. ±3± 

8 ot-£>4 ) -cmiZti2>m4frt>m , gfti,z&i&x/*v ? 

Vy?'?—y-yh*m^X. S i Sr-irtfZr-Zn-S 
-O^W^Sr^fig-rS. HMSHl 3(cCtt«>tt«eft 

(ZrSiO,), (Zn-S) 100 _ a 

il 4. »^17Cett<0«fBai««cOK 

[00 0 1] 

.4. 
[00 02] 

[flaw**] f6"8§#U:, f-^7r'f^J:tmft? 

H&tt-C*>4. 4. 7GB/DVD-RAM^L 

[0003] wC04. 7GB/DVD-RAMI1 Wli 
tf B*BH9I ! K»S&W2 0-0 1-322357^ 

±iki ) tztiSTpztix^z. zco^mzm^nx^ 

DVD-RAMcD*tJiS;£. HI9^f. S9{=*-T1flS 
I2S§*&#3 1«. StCl^-^SIt:. JBIOBW* 
1102, ^l^ffiJll 03. te»S4. s!2«*l 
• 10 5. m2cr>m'$&m 106, 3fcfM3fflEEJl7 , 13 
«fc KSf J» 8 # £ ^WfayBlft $ tlT V >5 7 JMEft £ =Tf 

2<7)i^m#:JlJ: 0 Aftf£ii.4W— IftMcJ: OiSwta 
SCfttS. mo#ffiJSk^2<7)#ffiJlk|S|t.0SS 

1 j r^2j r|g 3 j . . • fcSrTi.. 

[ o o o 4 ] m i coi^wi i o 2 1 m 2 commtkm 1 

0 612, 3e^EBS2rPli5JLTieSyB4<2D3tqSiRSfi^S-lS 
cDttmtLXmmLX\^h. ZnS-2 0mol%Si 

o,»±*HHt*m-c\ jRfiaw3Ws6<, sgBj-t'$>-?T.§. 



0) : 

[-0:8] 

o 1 %)...( 1 1 0 ) 

^ v ^yv^ST»JR-f*ISt=*JV^r. * (2 1 
0) : - 

[-0:9] 

) 100 -y-2 (mo 1%) ... (2 10) 

imm 1 8 ] tuiess (2100 x-mztizimtf. 

ZrOjtSi O^BS^U^SiJ^-C^-^i. 5* ( 2 2 
0) : 
[•ffcl 0] 
(mo 1%) ... (220). . 

olS®tfr^2r^-r4. ifc", ZnS-20mo 1 %S i 

iSfi81ifcaWC&4. iCDipt. ZnS-20mol 

%s i o 2 ii. mnftmz&f&'tzmzmi.tz&tititt 

[0005] mi cO|8m#Jf 1 0 2iJ±t>"m2<7)|§m#: 
if 1 0 6 ffM&l&tfl&^k* ffiifb®4 CU— T3te^A 
WLfcKte. IBiSS4*»^KftfJS8iO*^Ja$* 

m 1- 0 2 * fcl± 1 0 6 «offirt*T*jtcifctfc Uc < < 3r4 . 
IP*>. I^Sft?JlCJ:-oTie^l4* i "i0Sv^ST-^a] 

Ztit,z< V>*g-{± s S^t-?;^— Ti2l§-f 4i£g* s 

--cffi*-c§4. mfMroftsiiwKvt**!*. © 

us. -m\,^-9^v-x~sm-thcr>x\ mmmmkn 
mmmznm&<m%x'&%\,*3.z. m^m^mmx-^- 

[0006] lBSSiiH4 ti. Ge-Sn-Sb -Te^t 
tr. !SJI-CSg a B tffl:-r4«ipfS:fflv»-C^-r4. 
fliGIH4 fc LT^-T4'tf$gfEI^«sf±. 'flHlfc45DJW 
ie^'ffitg2r^-r4^tr : 5r<. «futEMk«»ttlSJ:V 

mm 4 «qs An t ^NA»ffl k ntax-mmtt$8is.z&. t 
zztzmmi-xttwcoim. m^n^t/m^mt^ 
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mLtzu-rytzzmmiz&m-zztizj:*)^ mzm 
mx-mztih. z commas mv&Lwzmt 

[00 0 7] Sl^Hl 0 3&JzT/%Z2(V&mmi 

o 5i±. micomnikmi o 2tmm4tcom. 
ztfg2<7)mw&m 106 ttmmAhnmz'tkt&yn'g 

mi%.XSm2CDmm#mZnS-2 Omo 1%S i 

mmmt,zi&m-z>t. immnmimi&TZBizmz 
u mv&L9$mtm& j: mkt2>. z<7mm±mz 

%\tytlZ\^h (^I^PSJl s N. Yamada et al. Japan 
ese Journal of Applied Physics Vol. 37 (1998) pp. 2 
104-21 10#gS) # B*ffl#ltmWlO-2 

7536of (^s:M2 ) & xvmm&mwwo 9 7 

/34 2 9 8AV71/7 h (^^3 ) iZl^ ZCOM 

[ooos] xmitmiEm 10711 lens 4 jmbjm* 
mr-fr coytm.um a c h ^^k^t*£> & t # ^ 

5fc®^Aa(7)j:bAcXAa^li^L. 

-7&tt&m&%^£otz-tz>m^&hz> 9 mtms 
tii££3ru mw(,zmmm4T&ttzm£m.^Mz%; 

[0009] zcryxo^ m9iz^mmmmm±, 

-%rtl^ti&±3£co J: o kHlf£-f & 7ocO«^^L^ 
iMb-t&ZtlZ^^T , 4. 7GBtV^^li:^V^ 

[0010] 1t#ie$fffi*<7)^#:^^L^^ 

B^mw^m^m^- 5-15937 3^ mp? 
3tM4 ) izi±^ ytfsmmmmzte^z . its^sw 
s i j: ^^it^^^M-f^. hmh*. M-fLft. mvm 

r. Mo. Ta, Ti s C r . Si. Zn s Al <r>mt 



te, ffiT/^'J^X^SiOz, BaO, B 2 0 3x A 
[0011] 

[ #fF5SS llttH 2001-322357 
[#ffXtt2] «fRPP1 0-275360^» («Fff 

[«*WtiR3 ] WO 9 7/3 4 2 9 8 («pft»*^fi 
H) 

[«*F3tK4 ] 5-1 5937 3#^ff (ttfffll 

[Wfffcfcltt 5 ] #!H2 002-260281 

[ff^f^IKl ] N. Yamada et al. Japanese Journal 
of Applied Physics Vol. 37(1998) pp. 2104-2110 
[00 12] 

VtM2CDmnikm : £Z nS-20mol%Si0 2 ^l 

&mtcom(fZ{tftmmtf&mmz<&mt%:2>„ l^l^t 
« i or ^ v fc swat l v Ji^ssa^sr v * t . 

&mz-o%&%>. 

[0013] ?mm±. mmzm^-Koxmt l 

Ts SSl^>#®S±5i:tX^2^)#®«^3^>. ^=fr<t 
fi£St#^t=5rt^J:d. ZnS-2 Omo 1 %S i 0 2 JJJI 

[0014] fE^^h irjgSi-^ «t -3 icffift 

[0015] ±IB#IKCfiR4i±. Mt*l^^fS 

[0016] 
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ZnS-20mo l%Si O {XWm^mim^i LtzM 

m&mz-o^x. Mw.fcm<7)imm^mmv£i3 ± z/m 
®. m.itm. mtm. ±fzii-zu^\m*m\^xwmfo 

[0017] -?"iT. «MIU. «#ttffl3iVCV>jfc 
ZnS-2 Omo 1 %S i 0 2 lZ&\^X. ZnSfc?I-& 
S i O z W\-<?>i><7>b Ufc«^*fettfflL 

SkZ r0 2 <5^^-£-;bitrt>\ ISS§Jli:ig-f i,i55®#:® 

[ooi8]bp*>. *%ma. m&}5±v : imm*-& 

JPtCioT, UTAH t # B B a@ffl b <OlBTlBSaB*£ t & 
flMHE««irraboTs Zr, Zn, S*jJ:lfOS-*tt 
Zr-Zn-S - O KfmJI £ $ &te*t». fMUEWI 
ffc^ttift-rS. lit, Zr. Zn. S£J:t£0 

**tr«*WIfc LT^£><7>i2. ^-JK^if^i d^r-ft;-^- 

fc. iWWfltfe^tli, ZrfeitfOiiZr0 2 <7)^ 
HTC^RllL. ZnSiVSIJ. ZnS. fl&^Ii^ 

mffixr&G.LT^&hi&2.t>tL&. WfctZXdlz^ z 
nS, ft!!C0K-Ti:*6^-L.-CV^V>Zn. fcit^ffeOJE^ 

Sj taS3*L&3R&*fiWftfc<OfcL-Ca*>*i.*. Z 
r. Zn. S*J«ttf04-&tf*m*^fi£2>Jl{±, lEi&S 
t JStff te*s|W4 fc 1 1 fe. lEH* i: <0lSrc*j«»IW* 

[0019] *^B3o*SfglE^«c{4. #£BBjfr £ C 
C0BB&H4. 9"'ft <HP*>. Tt'-A) SrMlt-r^ 

t=«ff*BUnrt-&ctt=j: i ?safts<i4. Jar. *& h ji 



^&f£l§&#£«j£-*-S Zr-Zn-S - Ofttm* 

[0020]i *S6W<OilMBBE»»* 
tt. it ( 1 ) : 
Ifcl 11 

(m=F%) ■■■ ( i ) 

(it*. B. Cfcil/Dte-HX-eh.. 8SBS33, 3 
SCS30. CsSDsS 2C<4 5^®ElF*H::&9. &-? 
40SB + C+DS80T'!)!.) T'^ftStmJtP&ll 
TO:fe5Zr-Zn-S- Oi&*mS zr . HHSSSt b 

{ 1 ) ifi, Z r . Z n . Sfc J:t£0|(?**;b-&fcftfc 
SSp ( 1 0 0%) fc-LT*$*ut«^T'»*i ! !:&^ 
LT^i.. JjlT<!05tl=.*5V->Tfc r HFP%j ^^{±. II 

[00 2 1 3 it ( 1 ) tJS^T. Zr! Zn. SfciV 

ffl^,^*;s , >i>ii:{±ISL<. 3S*(;{±. Ttmrntfi (IP 

■S. BU^idtc. it ( 1 ) T'^^ix^W^tfeV^T. 
Z r^iftiOttitZrOs i: LT#=j£L. ZnO 
?&f<iS b t hlZZ n - S t LT^£LTV\2, k#^.fe 
ix^. ilT. rzn-Sj kti. Zr-Zn-S-O 
^«^iSC*JV^T. Z n t S*^-fkffi^Z n S<?WBJBKf 
ltT'#^-f. ffieoJS^h^LTv^viZnfcit^/ 
S fc<iffitOJl^h*S^- L-T v>^r V ^ S *^#^± U#3 Cl fc 5r 
*LTV^. Ut#-oT. Zn-Sli ^J^.(f. ZnS 

f^)/(ZnSf^)#l. 5T-S>Sii:5r^ 
-T. Ztz. ^O^. Zr-Zn-S-03R«WJlfc: 
tt. Zn ($.tz\m<7>W,=?-) tm-£l,Z£^&M<?>StFtf 
&tZ>Zbb%h. it (.1 ) lC*JV>T{i. CSDS2C 
T'^2.*>4>. it ( 1 ) -m$ix-i>tt^C*5^-C . ( S<7) 
JSCflfc) / (-ZiKOJKflR) lJa_h21iLTT-$>S. 

[oo22] jbtsit ( i ) x-m zti&ttmfr hmmmz 

*iZr-Zn-S-0»«fWli, 1WSK^*4>^ 
33V>T. sSMmbWmt ■&2o£0HW^«c0d*>. 

■ficnmmkmb uT^^rr^i off* u\ ±a 

^SiT'Zr, Zn. SfeitXO $"^tf^#tJlt=:±5V» 
Tf4. HWi* J 2 7 0 0*CJ2LL-C*4Z r 0,a« % 3BS 
14. feJ:V»hJtllkOiEL»S*ifflreSrli«L. Zn 

^<»tC. ZrO^IiiiMft'. ZnSO 

^M{±^ B B H Tj)&„ mmnmtch 2-o^tim^^Lx 
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( i ) T«s*L**m«ojB4. flWBa«aiiE*^*jt>T. 

(Zr0 2 )x (Zn-S) 100 . x (mo 
Xli50gXS80tftS) tSSilStffi^ 
fe*KWK:«*JI"C*oTJ:*f^ *(ll)li,2r- 
Zn-S- OjKttfMftfZ r0 2 kZn-Sk 3&*fe«* 

2^jfi#<0#4Ll^*£*LT^4. 
T\ r mo l%j kl4. ( 1 1 ) tfi* &1k^m (Zn 
-Sfc lo^lt^t) O^R^aCV (10 0 
%) k LTto?*ifc«K , r*4 i k t^LT v^4 . 

[00243 ^(11) T*S*Ll>tm*>4>HKW^ 

ti**—JjCOffimfcMk LX^&rth Z. k ##4 t < . M 
*^BW«lk LT1HH-* i Off* L^. ^ 
(11) T****L**Wfrfe*«Wte«S«£^^ 
k"*-*£kfc:J:4a&SHi. 3S ( 1 ) T*3;ft.SWfik:BB 
3*LTR93Lfcki39T*£. ^C1T\ Zr0 2 ^t 

fiWS 5 Onol%J^T*6£k**ff4LV*. 

— S\ Z n - S tC J; &®3ttt£Sgffi-r & tofrfc:. ZrO 

(id T*mzti2>mnfrt>mmmz%hmi±, mmz 
mmt LTt> i^. 

[0025] *ftwcommmmmz&^x . z r - z 

n-S-OJfflflll Si^^(:^S(2) : 
Hfcl3] 

Zr E Si F Zn G S H O 100 . E . F . e . H {W=F%) ... (2) 
(5£*. E „ F „ GtJAlXH^-ttL-ftL. 1^E^3 

(ZrG 2 ) f (S i 0 2 ) z (Zn-S 
YiSit^Zii^-ix^fl. 20^Y^70. 10 
^Zg5 0O£i^^ I-950^Y + Z^80t 

&4> ^mzti&mmfrt>mmmz%2>mx'$>r>xi: 

K«(21)lt Si 5:^Zr-Zn~S-OSff 
Zr0 2 , Si0 2 , *5j:tfZn-S<7)fi^ft 

e*M k sssrr * mmfamco o . v v«i*~ ^-oism 

L,XJf1£th Z k ifij: 9S?4 LV^ *4t*l±. * (2 

i > x+m-£ti&ttm*t>mMmz&Lhmi±. mmsm 

k LTfciv>. 

**sr»«fc*k-r s i o 2 {4. fmmmft 



[ 0 0 2 3 ] * ( 1 ) T*$^6fl»*»fcX«ttWE5 
Zr-Zn-S-O^mS(ll) : 

[ftl2] 

1%) ... (11) 

0. 0<Fg23, 2^G^30. G^Hg2G<45 
(VmmfitiZfo 0 . I-P40^E+F + G-hH^80tJ) 

[0026]S(2) fclfcivcfc. Zr s Si s Zn. 
&tf>{4. ( 1 ) bffl&W&lzXh. 5£ < 2 ) Tm$ti 

zmmtz&ux* si<^&irii okkii:sio 2 k 

LT^ELTV^k#i.A,^x^o 4*:. G^H^2G 
14. * ( 2 ) T'«S^S$mt3feV^T. ( Stf)flHHR) 
/ (ZncOJS^fa) l£Ub2£lTT*>Sik*^L 

[ 0 0 2 7 ] 5$ ( 2 ) 

k LT^E-f & r k £*S?4 L < . WfT 

comrnftmtLxjm't&zt&x*)i8-±L\,\ si^ 
smmmz&^xi*. mrn&m t tmm t 

IWiS i Sr-S-tJiktCcfcoT. JI^I&fc^£*® 
<&&£kfc:J:&k*;i&ix£. 5t ( 2 ) T*^£;h-&# 

« k k oiBtrfflflw- &%mm k LT t, i v \ 

[0 0 28] ±IBS i ^Zr-Zn-S-O^ffS 
■U. 5fi(21) : 
[YL14] 

) loo- y-z (mo 1 %) ... (21) 

«ftiW<"r*fc«>W±. S (2 1 ) fcfev^x. SiO 
2 C0i£^3: (Wh. Z) 1 Omol%JJLhkir&,Z:k# 

S i O 2 e0*tl(i:. 5 0mol%feiTk*r^ Z k^ff 
4bV\ $^(C S S i 0 2 £ 1 0 — 5 0mol%<7)igHX'1@ 
m:^:i;oT, K«B«S»HW"4C:kOTriEk 

?2r&* it ( 2 1 ) -C«SiXS*f^C*5ViT. (Zn- 

s) cr>%-mm±, imm t comm^m^ & tiMz N 

2 0mo 1 %J2LL"CfcS£k##4L<. iESW^OS 
^)S£IScS:^t^V^J:a^l>W4. 5 0mol%HR 
fcSIkj&sffiLU, U^oT, (2 1 ) fclfcvvc 
(4, 50^Y + Zg80tfcs:k*<jfi:LK 
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[ 0 0 3 0 3 5$ ( 2 1 ) T-Se£ix£>ffisU±. z r o 2 fc 

(ZrSiO,), (Zn-S) l00 _ A 
(SW. AJ±. 33SAS670^JC*S)T«8 
ft*. ZrSi0 4 li Z r0 2 k S i 0 2 kSr«HPLn 

S(22) T«3fc.«3ra*6JCJm<CJft«Jlt. en 

t LT^t-r a - k 4 u < . fS2ross«tidi t vx 

&&*&Z\tifiX 98P4LV>. 5ft (22) (CfcWC. 3 
3SAS6 7 k"t~-2> Z.kizX 9 . Z r S i O, fcitfZ 

(22) T«S^&$m*»^^©WtcS;Si5iS«:«{i:, 

. Zr0 2 tsi o 2 a^^KteSferrfc SZr 

S i 0 4 $r^j£L-0->&%£ % Z r S i 0 4 *>?fBH±^Ni 

jtc* & . i -5 1= . z n s <vmmim£k-c& £> . 
x. ffimzmmt-tzt, f&cois&zi&Ti^tzzttf 

4ffgfaSI«^IS^a^SriS<-r-5>ik#T'# 
6. .Lfz&->X. * (2 2.) T'^SJt&tt^^WW 

SVHi. aS (22) T«$il4tm*»feS8«Wt=*SJi 

i±. ««a««c*fc*jv^T, BSflyikismfwi karate 

[00313 ^H^<oflMHB««*^**^ft . Z r - 
Zn- S-0^^at;*3V>T. ZnJ!S^kSJg^«i, 

1 ^ ( Som-?$C) / (Zn*>«44R) *2<rM&*m 
*rf <T k*«#4 LV». ( SflXK^ft) / ( Z nCDftt^ 
») ^"ii0iEfflP ! <I(C$)^Zr-Zn-S-O^^Sr 
f BUS k & i -5 L T , W ffig Biftggflc*' Jfj£-T 

s k . mmmmm±\ §iz r -z n -s- o.swm 
mz&wztMfZcim&mzm-f&hnbKcz. (so 

J: 9«P4 Lv%. -£<7)i§-£\ Zr-Zn-S-OIffli 

k ss&ji k co^eii*^ & 1= idjtr s.au (s^i 

V>. ( Sct)JKT^) / (ZnfJflfflR) #2£j@i.£> 
k, Z r-Zn-S-Omtmi&'i't,Z-&£tl&Scr>Wy& 
**** <*9 , iOJiSIEISJikSW&WlfWtk Lfc 

[00323 _bf fi5ft (1), (11). (2). (2 
1 ) jSXTf ( 2 2 ) X'mZ1X&j®Z^-rtli> . 1S(S 



<3*m«i, Tte^55 (22): 
[<fcl5 3 
(mo 1 %) ... (22) 

OfflHPft) / (Z-nOfflHHR) S2t»tt. Lfc* 1 ^ 

33m^%V.Tt*<9^ ft&cr> (ZnS) 80 (Si 
O 2 ) 20 (mol%) (Zn 36 ., S 36 . 4 S i 90 O 
, 8 . 2 (H^%) ) fc-£4;h..2>S<0-&*fi (36. 41^ 
%) J: 9 iiKrV*. ftp*>. ±MB#*X9tZtLh*mt. 

z n^amawcsM-* s cnm-^omttMizth Z k 
m) k iem@ k coBk-&ic®m&£m$ loo . fiwsigji 

^£fl£TS^V^k£iS«LTVvi>. 

[00333 ±ia*^Hj<o'tf #gie^iSEf*{*, -e^ie^a 

[0034] t©E»*^ia*«fc*t.*IE«Jf«±. 

Ge-Sb-Te, Ge-Sn-Sb-Te, G 
e-Bi-Te, Ge-Sn-Bi-Te, Ge-Sb 
-B i-Te„ Ge-Sn-Sb-Bi-Te, Ag- 
I n-Sb-TefcJ:tXSb-T€A^^*R$iXl>. V^ 

^anoo*m£^tf£k#**f£tv->. .ra^tio-f 1 
x^m®zffi&-t&t. ittm^iasssa&ateettv 

[003 5 3 *%BB<0WfBiei»JSE«4. 2r>W±<0UMt 

%mftm&£Tf<#fsimwzitLxwa-£tifii. >tm2Ji 
flBt&^r & <ot* s.fri2 Ji^stoffi mmn&ft 

tt. frffl*»45l£S:!H8tUT. 2o<oE«8yifc:fll«Sri2« 

m±~ mfo<rm^mztmmi)mj&i$ixfzt><F>x'h-> 
xx\>\ 

[00363 *wtmmm$mmz&\^x. immco 
«i*k. fiEawcanifeftfcSftAnawKatitL. 

[00373 *»^>fl!«ffi»*tf«±, a^O— 

tin. i<o««**-^6flfflSE«aiE«c»i. 'ae^sMtfc: 

<73l^m*ilj kii. AttSft&^tt LT «fc 9jfi^(iS 
fcfc*BWfMISrvn^ % r^ 2 Ol^:#*j fct*. Alt 
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Se&LT. ^2(7)ilftl(:|JJlt| )fl ^Ojgfi&Offffg 

[0038] *&w<vmmmmft&z com&zm-t & 

< k t> 1 iEZr-Zn-S- oaM* 

_LfB5S ( i ) s (li). ( 2 ) % 

(21 ).*5j:t/ (22) x-mztihttmco^-rtifr 1 o 

Wltf. ±RZr-Zn-S-0*PHT*4. 
Til*. **<A*H-*«^*3 

1 2 0xtmSJKt3-rs-e®^fc&. 3 3:»,*a6K 

[0040] *?twcommiL$mm*z ^aws***-* 

< k 1 OOiStEfleJR^ JllfiZ r -Z n - S - 

(Zr0 2 ) x (Zn-S) 100 . x ( 
(5$K x<£50^x^80T-&&) T«SfL&*ffi*> 

»*y?9—¥v hcom&Z. Zr0 2 tZn- ScomS 

¥v h£#^LT^&<0fct. mm. Zr, Zn. S&J: 

Z CO 2 o c0J&#Offlj&#^ $ ttT EE5§ $ ^ £ Cl k 

v b co Xitre-f ^art7>f if-T^tff LT»fc7EXtI 

^S^TV^«St*^K£BStLS7cS|j|i«kBS- 
Zr e S i f Zn g S h O I00 . e . f . g . h 

7. Kf^20 s 5^g^27. g^h^2g<4 0 
^ffifflf*!C32b 0 x 104 0^e + f + g + h^80T^ 

&> -v^tihttm^hmMmz^i>co^m^x ± 



<0ilk LTJ:v^ 

[0041 ] a*e«BBtt*fc. *%0^ffif8ie^»S-S 
^-^7 h^I^k BSR tfflj£^*tS Zr-Zn- 

mizj:tii£ % .x;\v ^ y ¥v b&mmzMiRt 

h Ztlzl 0 s mmcomf&COZ r -Zn-S-OMS 

[0042] SffcWfcti, -X^v ^ y y y h k 

LT. HEO*(10) : 
Hfcl 6] 

Z r b Zn c S d O 100 _ b _ c _ d (JgCT%) ... (10) 

(sC*. b % cteitfdt^ix-etu ii^b^3 0. 
5^c^2 7. c^cl^2 c<4 O^OlEfflp^tZft "5 X J. 

o4o^b + c + d^8 ot*4 ) T*s*L**m*»& 
simu^mth. a* ( i o > fj&rr 

[0043] * y yfizi. &Mf&Zti2>Sc07um 

-£<02 -5 ilB* (10) T^SftSJlsflEf^^ 

k UTi>. »«Six&«<^7c«««« % ^< k i>_hia 
* ( 1 ) T-SSfL&t>^ks£t-6. 
[0044] *^BJ^ff|gie»«ft:OKsS^&^i5^T 

[«17] 

mo 1%) ... ( 1 1 0 ) 

^L<3r£,Ik£ (fiP^. (^^) s&qtiE 

^yy^-yv htcjishif . S(ii) Ta$n^ff 
[0045] *¥£wcoffimmmfocom&jjmz^^x 

SiSr*tf2r-Zn-S-OJR3|5fpJlSrJBS;-r5 
fc^tc. x^^yy^-y 7 hj;Lt, it (2 

0) : 



(^%) ... (20) 

(21) ^fci^ ( 2 ) T , astL&WHfri?>S8««k:« 
[0046] *^Offifg|S^^O^i^-^^feV^T 



ii. bkLT. 5$ (2 1 0) : 

(ZrO z ) y (S iO z ) 2 (Zn-S) 
y&itf zU^^ix. 20^y^70. 

£LTV^^1 Zr, Zn, Si. Si3J:tXO**tJ 

0 2 . S i 0 2% i3ilXZn-S^Jflf£#^$tLT. IE 
5E3*LT^SC:fcCcJ:6. ^#^{4. ( 2 1 0 ) <r> 

(ZrSi0 4 ) 8 (Zn-S) 100 - a 

[0048] JLtB:£ (10). (110). (20). 
(210) &£Xf (220) te. ivf-fifc 1 ^ ( SCOJH 
■=FR) / (ZnOIfS) £20B8«*»rtr*\ LfcsBf* 

y^^^yh^ffiWl 1^ (SOlf 
ft) / (Zn<0ffifflR) £2<0BBflW;:2>£. Z r-Zn 

- s - ommmim&ztii> . 

[0049] 

[»sB^o«*tco»jB3 jut. *mi<?>mmv>i&m* . m 

[0050] (HJftcO^© 1 ) *?£BJ§c^ifc^JB 1 t 

[ 0 0 5 1 3 HI fc5^-flHRE«««c2 514. StK 1 <7) 
— *W*ffifc J m 1 OB«*Ji 2 . IBI&if 4 , W 2 o» 
WWS 6 . 3£PRJR*iIE/f 7 . £ i t/KJW JB 8 *>J*fc 

0 n mf+fi<7>#e«01^— if ^TfBfiH^S * 
4. 7 GB/D VD-RAMfc UffifflT* & . «I<7>fll 

8* Six. ^tLtei OflB8^>IB«&im*3^^ai$ft.*. 
«»E«K#2 5tt. *l<^*ffiJBl 0 3i5J:l/K2<D 
•ftBJB 10 5 S^UTV^v^wj3V^TH9te^-r!ie* 

[0052] m&cowf&i iz&\,^xi±. mi commikm 

[0053] — BWft«<0»«(CJ4. 1 ) aBHT 
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[ftl9] 

100 -y-2 1%) ... (210) 

*ur. * ( 2 i ) tssiiitmfrfewiwfcftsi* 

[0047] -EfEsC (210) T'^W^7^'J> 
77-^7 Nil Zr 0 2 k S i OjSrBS^L^W-^T* 

v M4„ St ( 2 2 0 ) : 
[flS2 0 3 
(mo 1%) ... (220) 

tt. sHtlffll^JMtSiifcl — if5tl 2&®3a£-£T 

ia^«4cciiM$it^^tc^^ms'r$)i)o 

ttii. #tcAlt(PJ^m 1 <0»W*»fc3RRS ix& . «^ 
&fcfcte^fi^T*&. f£m#fi^^lBSi®fc: 

5fc«ttT»fc. SWfl^*M#PB4. *#£>*x£ffi 

■«E*Ktt**. fi^OtifffiiEfiKtt (BP^.ZnS-2 

omo i %s i o 2 ^ 4>^g; mm.ikm t i b$§® t <omz 

[0 0 54] Zr-Zn-'S-OMSIli, Z r 0 2 
bZn-S eoil-&4ft*^ll«»C«;-g»«T'fc & Z k *>m 
tU\ Zr0 2 (i N ®BJ3T\ 35VM8U& (S^2700 
•C) 2r^L. fioBHbW^^aft^W^ffivvtm-c 
fc^> 0 Zn-Sii ^;u=z^-r Htf5HrftSIB«iBk 
*o«?*tt#li^. LTtr^oT. «1^2a3ao^c^S^' 
«5&*tfjB&Sl'feJ: , y f S2^«««c«2*>J:lf6 k 

^tmm k mm*® k coiaos&«tt^^T-fc & . 

Efl»*2 5Sr5eKL»*. Z r 0 2 k Zn-S^ 
«5ti. JJE* ( 1 1 ) . HD^. (Zr0 2 ) x (Zn- 
S) 100 _ x (mo 1 %) X-mZtlZ. Z rO 2 i0tfl 
(IP^. X) (4. K0JiU»*l!littl!Btll«"r4fc«) 
tc. 5 Omo l %tULT2b&C:k3^»SU^ ±tz. IB 
iiiikc7)^«1f^5i^Ti>^^. Zn-soiirfili 

2 Omo 1 %J2UiT&5£k##4LV\ L^'ot, 

$^>^. U(raUfcJ:"3tCZn-S«i. S^ll^C/Zn 
^JH^j^ 1 m_h 2 121TT* ^> Yt-&ftT*> S . 
[0055] mi j:t/S2^1*I2fe J:l56J4. 
S i ^Zr-Zn-S-O^fltfeoti:l\ 
Sir^Zr-Zn-S-OMfi®l ZrQ 2 . 
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ftdk^ffau^. ios^^ _hiE^ (2i) s io 

(ZrO 2 ) y (SiO 2 ) z (Zn-S) 100 . y . z 
(mo \ %) X*m.-£il&. ZCD^ttZ&^X ^ YfcJ;zXZ 
2 0^Y^7 0. 1 0^Z£5 0Ojgffl|*l 

[00 56] Si0 2 ^Zr-Zn-S-OMS 
»i. 1MIB^*^e«R«SrWa6&. £fc. SiO 

ttf*mt*i>. Si0 2 t±otB»!SK«<t5 
fc#>K:te. a*%*OS i 0 2 O^Jt{i. ^$r< fc fc 

1 omo i%ja±-eft*£fc*gff*u>. — *\ sio 

2 ^tl^'^ v * fc f Eli/1 4 fc ^0 < *r S 

S i 0 2 0*Siii5 Omo 1 J^filTTi^Ii:^ 

iz%m Lfc fc & o -eft o . *«*f frs-ea^s - fc 
te-to. tfffiieiS««cotttg^5e^fcd0fc-r^ o zr 

°2-SiO r (Zn-S) a-&fttf)*g\ IS^SfccO 
ffft^Iffitl,^^^, (Zn-S)li20mol% 
JSLb*42h.*ifc*«»4U^ £fc. !eiiil4^osco 
ffitfc&^tSr^J: 3^. (Zn-S) CO%^mt 5 0 m 

1) fcfeivc, Y + ZOSSili, 5 0KLL8 0&TT* 
6£fc#«F£U^ 

[0 0 57] JJHS i 0 2 mZr-Zn-S-0« 
WPWli, ZrO z fcS iO 2 SrR&#LV^i0^-T^X.T-fc 
±V*. Zr0 2 i:Si0 2 li x ZrSi0 4 £ 

®«L-C^£<rfc##iLv^ ZrSiO^'MSh 
TV*6a**tt* JJE* (2 2) . HH^ (ZrSiO 
4 ) A (Zn-S) 100 ^ A (mol%) r^§fL^> 0 <IO 
rtte*5lvc, AUu 3 3^A^6 70«SH^J)§. 

[0058] ZrSi0 4 tt s »»Ts ftVUbA (^72 

5 5 or) £mu R^mimco#T*i*mi?mm&i&^ 

ttm~C$>h. Lfc^oT. ;^)ZrSi0 4 L lEII/I 
fc <0«*tt3&*.ftSF 5: Z n - S fc Oi^t>^> f£ £ M 
*s *l^fM2^J:V/*fcl±»2«lKf«B6fc 
U E«B4fcffr&J:d^iBaW-6ifcfc:J:oT. HI 
03iL»*»ittl6k:ft^ % fiolE»lfcMlt*Mlfc<J0 

h. A»*«oisu»*aittffiiii»-r6fc46^, z 

r S i Q 4 - (Zn-S) 4*OZ r S i 0 4 ^fjgte 3 3 
mo 1 %J^T*&£fc##*U*. S»4rW«ftSr« 
S-f Sfctf>fc. Z n - Sulfite 3 3 m o 1 %KLkWjB> 
*LU. Uc^T, JJEsC (2 2) fcfcvvc, Ate3 
3 ^ A ^ 6 7 4>ff Hft£& & i fc 4 U 
[0 0 59] _tigZ r-Zn-S-OMSS 

<?"0%g\ SC0iR-faiiZnOIR^»C0 2f»tJlT w C 
fc*£fc##aU\ SO«FF«a<^l>l5i?\ CflMfc 
Zr-Zn-S- 0£*flSM fc 0?MH£#ft#K::5r £ « 



ftlzhz. Ztil^ Z nfcjg^LSrVMkM^rSj^ §g& 

fc\ £K>&<<nsffimm^ms£?i>izi!b^ immcM 

ftftttlfi^fiT-r*. 4fc(i3K^«F5r^t < I Rc-R 
a|)#/hS<5:S 0 U,*T, ( SOJDR^ft) / 

(znoja^st) ojti±. ie^ii^^^*ttfc^ sots 

(i, W£f£X«V-f ?oT-^7>f1f- (XMA) 
7 Ktt*fML ( RB S ) [zi. r)mfet%> Z fc 

IZ&\,VC* ( SOJBHHft) / (Zn^gfS) = 1T£> 
Zn 20 S 20 h^^f> s (SOAR*)/ 

TC^fflfKte. ^J:^Zr 26(7 053 t3 Zn 6)7 S 

13.3 fct^. ^^07CSffik{^. W$**lfc x j£ 

(DOB, DiS.tVB+C+DOffiHSrfflfc-J-. 

[0062] 4fc. S(21) T«3*L*tf2Btei$v* 

(S(7)IfS)/(Zn^ra)=ltiD N I 
OY=2 0. Z = 3 0T*M^ TVmm&li, fe^J; 
fZr 8 Si 12 O 40 Zn 20 S 20 fc^5r^ e £ 

fc. (SOJg-m) / (ZnOMT®) =2T'£D. J. 
-PY=7 0. Z=10T'J,|,^ 7aiSffl«»i. *5*5 J: 
^Zr 23 . 3 S i3.3O53.3Z n 6 . 7 S 13 . 4 (JK^%) fc^r 
V^^fc, (2) OE, F x G 
i5J:VH % *^WzEH-FH-G+H(?DEffl&Stfc-r. 

[0 0 63] ^ (2 2) r«3n*«Sfc:4JV^T. <S 
OiS^a) / (ZnOM) = lT'fc>K loA=3 
3-e**»-&. 7C»fflflcfi % ^J:iZr 9J Si 9<9 0 
39.8Zn 20 . 2 S 20(2 (JKT-%) fci-S. 4fc s (SOS 
flR) / (ZniOlfS) =2T-$>0. E.OA=6 70 
*£\ TuSffl^ti. fei3±^Zr 13)4 S i13.4O53.4Z 
n 6 .6S 13 . 2 (JK^%) fc^r^ 0 
[00 64] SllcoSS«ffrJi2i5 J:rX»2coi8m*»6 
tt . # « O^g&g ( IJJ ^ ^ BlSflcJf Offi^ n fc 

E»!4 03e«yR*Ac (%) fc#B e a»fflO|^jl4 0 
5t©JR^Aa (%) % ISi*«4^ H a B fflrS)^fc^olf 
«E«WaE*2 5036K»*Rc (%) fc3S«Jl4^A 
WfflT* & fc S om$Sieii^#: 2 5 O^KIt^ R a 

(%) . te^«4^WHfflT'S>^^fc# B B H KffiT^^ 

S5^offlf«f 2»«* 2 5 0^0{iffiH A ^ m&r? h m 
«*ft»*±lf &fctf>fc:HU ^*T^ (|Rc-Ra 
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I > *7W±RSt*Jfc (Rc/Ra) ^ttCt^a 

ctjiufAafc^tv^tafsau-*. ztibn&tt-z 
wmizms,-? hioizmi nwmfom im.uw.iam 

ibft^j gj£#r#. 1971*. Jg33fl£#!ra) fc36-3 
[00 65] JJBtciSVvCifcHJLJt. Zr-Zn-S- 

±ss& (id -ea$ix-i.«m. 2. 3—2. 4«I 

tff^Sr^L. JiEsC (21) -C*3*t4*mtt. 1 ■ 8 
-2. 4*>ffl«**:fru ±iB5£ ( 22 ) 

mi, i. 8—2. i <7)jssf^s:*-rs . ismfrii^s 

=W*S£n, JUJlSrd (nm) . 0**1 2<0**SrA 
■ (nm) kLfc%&. 3tffi*nd{±. nd = aATS3 
*1S. ilt'. a{±jE«0»i:-rS. tif#gf£$§i&#:2 5<D 

$i*-2>fc:l±. Mxtf. 1 5%gRcIORaS2%tJ) 

to<-TX{i/h$<-t?.W±. 1. lSAc/AaT*5 

Cm 1 c?5^®fi|sJf 2 ilKJg2 <Df3mftJI 6<7? 

5£s&ji ( a a ) sr. 7b u ?*mt,zm-3<mmz ji oje 

WSfcttfc. #^^7t5tfi&* (aA). =5:4>tAcAiiJ: 
t/n*^. BWWWI^ff$-d *05*8JIL mi 

coiSS*S2^J5$(±. if£ L<i±l 0 0 nm— 2 0 0 
nitre* "3. 2 92F£L<{2 1 3 0nm— 1 7 0nmT 
Wit^^fc. £jfc. SS2<Ol8®Wf 6«D«$ 
f±. #±L<{4. 2 0nm~7 0nmti)^ iOU* 
L<(4. 3 0 nm~6 0 nmf$>l.;j:^flo!t. 
[ 0 0 6 6 ] Sfi 1 li» aBB5rP3atK<0«T* 

®kJSffik£*-r.i>.rkk=5:&. WC . j£ 

-is. Lrt:**oT. HI— 126 fctJWC. ®2 3(i^- 

i 2ws-[&]Hfcv'>-c. ^)v—rmi^zu~-^fiti n,z 

S£v 9 . 5 > HSiiSt If 5£*> £>iS<- offline* 
i. IE«-7-^tt, KfiWtefewc. ^JU—TWizmm 

•tzmmcrmwizimztizfr (7>v-y%m) . 9 
<»> . 01 c**iD«tei3v^aeRi co^-yB2 3 



t7^K®2 4C0|ftl|{±. 40nm— 60 nmt|,5C: 
ktflf* Lu. t&S£-f £122. S3i3«J:lMSI6k:^-f5S 

meow fgteii«#*«j£-r lcis^Tt, 

7123t7>'KI24t £01511(2: C fMgHT* & CI k 

a.4£fc'**H4Hr*. SSiKTJfcmkLT. stfU*— # 
*— K T^v^T^itfi^w-rykL^iPMMA 
-5=5:8811. k* { T'# fife 

*- h £ l < . mm Ltzmmiza t . 

g&lcomZlt, 0. 5 — 0. 7mmlST'l>5. 

[0067] ISiJUf 4 (±. ^osnti^iims,^^ 
4F-*>EPilltc J: -> X . @ B B B *f b # H e H ®ffi k Ofax-ffi^HS 

■^ra»WT-S>tHf . Sr=fr 3 i k £ . 

nra»wffljiai**mk L.Tti. iS^ B a a -ft«m-*>i>. g 

e-Sb-TetL< (4G e-Sn-Sb-Te SrffiV* 
SiWffiU^. ft«sWC(4. Ge-Sb-TeOi 
-g-. GeTe-Sb 2 Te 3 iZ7cIiffiT$>l,;i:W 
^L<. 4Sb 2 Te 3 SGeTeS25Sb 
JestiS^t^tK GeTe<4Sb 2 Te 3 

lef«^rmoRs^5ta^•fb* < 'J^s < . ^^as l 

m^ShW^iSr^h. 25Sb,Te 3 <GeTe« 

S B B B ffik^ B B B Hfflra^*«^-(b!)^^<. 
«#^A14ig*^T-r.5». Ge-Sn-Sb-Teli. 
Ge-Sb-Te iOtMa^ftmjg* 5 ^-'. Ge-Sn 
-Sb-Teii. mtlS. Ge'Te-SbjTejSZS 
^ffifig^GeCO— «tSn-caBHbfc«><Of*»*. tSMt 
M4i,Z}i\,^. Sn^qg-fiti. 2 0m.^-%lHTTh^ 
Z k *«jffi Lv ^ 2 0 *M£ h k . ^ B B B -fb^^' 

ffiatt*HST"T4. Sn<o*«WIEMaftfrfc^*Hec. 

[0 0 68] !Biiyi4«. Ge-Bi-Te. G 

e — Sn — Bi— Te. Ge — Sb-Bi— Te. £/c 
tiGe-Sn-Sb-B i -Tec0j;d=5:B i Sr^tfW 
f-(t«tl)C:tttl| 1 . B ittSbiO'tttJMbL 
^-rv->„ L^'-pT. Sbi0^< k *>— SPSrB iTS 
StSitti-iti). IBIii)lc7)^ B H B -ft^=k[e]Ji$-yr 

[0069] Ge-Bi-Te ii. GeTekBi 2 T 
eaO-it-^fe-C*-!.. Cl<0S-^*tt5UT{±, 8B i 2 T 
e,SGeTeS25Bi l Te,TW;t*!»S U 
V>„ GeTe<8Bi 2 Te 3 £0^-. ^aitWM^T 
L. %mm&&&£4t L^t <tch. 25Bi 2 Te 3 < 
GeTe<7)%&. ^ffik^MMmiao^MS^b^fr 

[0070] Ge-Sn-Bi-TeJi. Ge — B i — 
TeWeW- SSSrS nTESiLfctOCffl S 
nOS^gSSrllWLT. IBi^^C^-ti-Cife B B B -fbil 
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[0071] Ge-Sn-Sb-Bi-Te{i, Ge- 
Sb-Te^GeO— SSSrS nTJBftU SfetcSb^ 
— SB«:B iTBftLfct>^>4CffiS^&, ^flte. G e T 
e. SnTe s S b 2 T e 3 ;fc iVB i 2 T e 3 
*B=3**-&. £<^»^*M;:i3UTf4. Snt»ffllhBi 

OT^ft£fc*nTtfiT*4. Ge-Sn-Sb-Bi- 
TeCfe^Tii 4 (Sb-Bi) 2 Te 3 ^ (Ge-S 
n)Te^25(Sb-Bi) 2 Te 8 f*SiJ:*sjf4 
LV*. (Ge-Sn)Te<4 (Sb-Bi) 2 Te 3 ^ 
*W\ IE«|i|^RSt3»^SEfl^/hS < . RAttlUB 
#iftW3&*ffiT3~& . 2 5 (Sb-Bi) 2 Te 3 < (Ge 
- S n ) T e <0*^ ttJMB ^^Nhmn^RK-fb^ 

Strive. B i co*W*ii 1 0«^«ja"PC**i t 
#i?4L<. SnO***li2 0«^iaTT**£i: 

Lv*. b i Jri/s n»fr«4*-f-*t«ic:oK 
[00723 ^WfcJfBOB^jBi-rWWfc LTJi. * 

COffetC. Ag-In-Sb-Te, Ag-In-Sb- 
Te-Ge. Sb * 7 OJKTXBLbMrGe -Sb -T 

[0073] ^W38«ffl3QB««i: LTli. B*BmFt? 
£|pF7- 2 5 2 0 9^?g (WKP»2 0 0 6 84 9*) 
tCM5?£fl£J:3£* TeOx+ff (tffcfcPd. Ge^ 

mmsmmmz # 4 l < mm zti& . 

[0 0 74] fa»«4«. mTMc7)J:3^ s 1 
5 nmjaTT*&£fc**#a 1 2 nrnJUTTftS 

[0075] ^irises 7 mkEco «t a &c 

4 ^JHfcJBT* h t % <7>ftmX# A c fc ^^ h h hK«®T 

-t^mrnxm^tL^at^mtL^. mtn^ mmm 

n#3J2Lb6JjlT\ ffiMtHkk^ 1 Oh 4 JaTTft*» 



te. Ge-Cr. fcilfGe-Mof^fWe^ 
A. Si-Cr s Si -Mo. £>J;t^S i -W5£tf#M| 
«<0S i-^-A. Te-ffc^ 5rWCT i , Z r . Nb, 
Ta, Cr. Mo. SnTe, tii^PbTe*^ 

20nm-80nmtM:h»L<, 30n 
m— 5 Onmtft&IfctfiOffiU^ 
[0076] RSt»8tt. 3IS¥WWiE«Ji4fc:»lRS 

*«B6«r*^*. EftM8tt. fEiiif 4fc£lf 

MVftV 2 *5«t V6 »*tr»m»ttffi»9b^6 
*. RSt*8*3*m4: LTtt. «itf . A K Au, A 
g . £> «£ If C u ^ jarfsspfc^iSi ^*flcAJSl*f ^P(f 

Zct>mz/&& ^izmimm & fz i±±^^ (mz.ii. 

LXm&LXJ:^. M»mzte* Al-Cr s Al-T 
i, Ag-Pd, Ag-Pd-Cu, Ag-Pd-T 
i. ^fdiAu - C r^M»%fflU|, a «^ 

zt\.hco&m\zffiizbM&mzmtLR^M^m* 

J^bOilTJBK-rtikfcioTtatfftSiiWS. Kit 
«80JS^^5 0—1 80nmtMl^igiL< % 

[0077] EK^b^1f#BIBIi«l*2 5^^T, 

0«HOTS:R««80a®fcl»(tTfe«tV^ ifl90 
J»S«±»4L<til 5— 4O/£m-C*0. i:0*?4L< 
ii2 0 — 3 5^mT'$)i>. 

[0078] ^s^Hsioii, mmmm&2 scorn 
mm%m*-m6b& tttfc, mi 2 

«8*TcoWJl*?&«»r4. * r S--WKl 0<J0»4L 

mti&RK)* texzsm^tim&L^koiz. 
mwLi otm%n±. mmmzm—ttmx'mm.zti, m 

[0079] msfocomm 1 (ommmumt. 1 oc^ts 



(& 3)) 03-233931 (P200 3-23 3 9 3 1 A) 



i£. 2 ^coSJftt^IA 9 i£SJf£5Ii5!rt3:$fiS 

[0080] j0?v *t ; mmnmm 1 ^fMtife^ffc 2 5 

*g (^;U-y®2 3t7Vl ; I24 ) tfWtiLHivfzm®. 

1 5rfiS:I^Sl=i5a L . 1 ^§grt«#^l&£;f-i*:3l 

®^i<7)ismf4sJi2?:^-rsxm (xea) . tm 

MA-kmSi-f&TM (Xlb ) , fg2soi$mttJ16£j£ 
Jg|-fl>XiI (HO . 3fe©IRfflIS7$r^-r^X^ 
(Igd) &Z.lfK®m&*imrtZ>JM (He) Sr 

l. $ £> . zuam 8 oas^s* ji 9 ?r mm 

tills iJiT/^S-S^l O^a60^r*>-e-5.Xl$r 

i/cv^4*ai (atsarfcitcsitfcaiffi) sr^-rfc^t-r 

5. 

[0081 ] **Jfc. £K 1 «03Rl*jai*«»j£3;hJfcir 
»l<oeW#J12fcjWR-r j 6XlHa*SBW*. X 

vy\±, &mwcmm*m^x . Ar^xsH^^^ii 

A r i: BBRk tfD«6-^»H«4»Tjairt-6 . 
[0082] X=gaT-«ffl$iX-g>^.^'-y ^>JV^- 
•y hfc LT{±. XfB^ ( 1 1 0 ) . IP*>. (Zr ■ 
0 2 ) „ (Zn-S) i 00 . x (mo 1 %) T^Six, x 
5 0^X^8 0Offiffl|*lfca>S«*[*»<?>SIM6<Jfcfi£ 

XIB^ (11) "C*SiXft»«*»feS5*»fcffi«Jl*<» 

[0 0 83] fcSV>{±, .X/N'-y ?V M±. 
ifEOsS (2 1 0 ) „ IP-is. (Zr0 2 ) y (S i0 2 ) 

2 ( Z n— S ) 100- y - a (mo 1 %) T^SiX^y. 
fcit/ztf-ftl-PfU 2 0SyS70. KWlOSz 
^SO^ffifflrtfcl&O. I-350Sy + zS80ttl. 

-y-y M=<ttL(f . xiast (21) -c*s*i.s*ma»& 

[0084] &£>ut±. X.><i",9Vy79— tr<y M±, 
±IS^5t ( 2 2 0 ) . SP^. (ZrSiO,) s (Zn- 
S) 100 _ „ (mo 1 %) -cmZtl. atf33SaS67 

®frt?mmmzf&.&m-tm®.2i\z . 

[0085] iKtc. XgbSrggfifcLT. ll«S5t*i 



■y ? 'J V^'C «t OfUSSft-S . -y V V^li. USE 

z x^nm.-£tf?.mm<¥X'wm-th. xjiv 

9—!f'/h\t. Ge-Sb-Te, Ge-Sn-Sb- 
Te. Ge-Bi-Te. Ge-Sn-Bi -Te s G 
e-Sb-Bi-Te. Ge-Sn-Sb-Bi-T 
e. A g— I n-Sb-TefcitXSb-Te^?*). 

[0086]W:. Igc^LT, ffi&«4tf)Sl® 
fc. |g2<y)SI^;#:Jf 6£j£J|-tS. Ilcli, Igat 
I=]fit(;:3l56£:fx&. J»2<0BW«c*6»i, f 
«2 fcii. Jl^&^a^jjicS x^y^'J ^tr?—?,., 

[0 087] Xigd£2U£LT. m2cogim*S 

6 . 3t©iRffliES 7 £ j£BW 5 . XI dCfeV^ 

^SrHifi-r i. . ■Xr*-/9Vy79— ^yhkU, G 
e-Cr. tJit/Ge-Mo^cO^MGe^, Si 
-Crtiit/Si-Mofffl^fSi^ Te-ft 
ft. ^A>T/tcTi. Zr. Nb. Ta. Cr. Mo. 
W. SnTe. fc.ktX P b T e ^a&At&D&JL ^ 

fti&x'matt&. 

[0 0 8 8] mz. XleSrlUfeLT. M&HmjEM 7 

<r>mmiz^ &ttm8*timtz>. iseu^-y^'jy 

(i]SM-^lti!SSrfflV %T . A r ^'XSHm^T'^Stt-S . 
XSl-yfV s-Vf — yv hi: LT«±. Al - Cr. Al 
-T i . Ag-Pd, Ag-Pd-Cu, Ag-Pd — 
Ti. ^fctiAu-C r^O^«^J:0«;?»tOSr« 

[0 08 9 ] _tf2<7?J: -5^. Ha- e{i. ^^-r^^t,^. 

1 -pcoxy -y?Vy Y^WH lz& v . ^ — y >y h Jl 

[0 0 90] KftJf 8£fiSJIL*:?*. ^11^B#:^2*> 
^>R«^ 8 i "CWifcayi 1 5: ^ t -y ^ 'J 

S*^K0ffi-r. RMil8c7)^®(-, ^hia 

ftS*. flSD^-^XSSr^T^-frS. . 
[0091 ] ft50^-ti-Xl*mTL7tm«±. «e«fcy5 

T'#>£>!EiiJ!4Sr. WiHPHWfcl^ TSrHSftf L"C. «S' 



(?1 4) )03-23393 1 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



QiJ4IS0***I8W>l!rfc|ia»L-CfcJ:v^ <roj; 

jbjs i ^ mmmfc 2 5 zw%r?z> z t a*-r# & . 
[0092] (mm?mm 2 ) *&smmi&comm 2 1 

[0093] H2«CStt^W8IE««*2 6li. SSl^ 
MM 1 0 5 . Jg2 OSHWWI 106. ^iraffiE/17 . 

4f^ia§i^*2 6te v 3& 1 c^MJH 1 0 3t#LTVV5r 

2 oisvkji 106 &mm 

i±. *i(Jo««*ii2*f % mmcommi tmmz. zr 

[0094] <r ^mt^mmam^ 2 6«±. ig2ogt 

ZnS-2 0mo 1 %S i 0 2 tMUcMCia3t 

Hie J: D3i2<0fg«#Jf l 0 6 fcl5SJl4 t<?>mT*±t 

10 511 Si-N. Al-N % Zr-N, Ti-N. 
Ge-N. Cr-NtL<liTa-NW»|»4ft|i 

Hf °2> Si0 2 ,Ta 2 0 5N Ti0 2 a<{iZr0 2 

4fc£*£*l£-L*:. Ge-Cr-N, ZrO r Cr 2 0 
3 . Zr0 2 -Si0 2 -C N ZrO r Si0 2 -Cr 2 0 
3 . Zr0 2 -Si0 2 -Cr 2 O 3 -LaF 3 , Hf0 2 - 
Si0 2 -Cr 2 0 3 . Ta 2 0 5 -Cr 2 0 3t *3fc«iTa 2 

Wi* m20#MJfl 0 511 Zr-Zn-S-OIS 
flirtottiu. SiBI^fJiil-lOnmT'fc 

v\ #®JfO^$#:*;£v^,. SMl^BCcmSfL 
fc* 1 ORtKfWB 2 8 4 T0OBMfl«OftKS* 



[0095] »,vc % ^^JB20ffi«iSgfl3tft2 6 
1 OSRrt»*ggd?;*fL7t«Btc:ap l Of^m#:^2 £jj£Jg| 

b) v ^2c7)^Bl 0 5£j«R-r*Xa (Ilf) . 
»2^^^1 0 6£jfflBW-&X« (X3g S ) % ft© 
JR»EJB7£jaBW-SXH (Ifid) *iJ:VRItJB8£ 
jm-thTM (TMe ) «r«»Se*U £ 4>fcR»»8 

■m-s. mfo<ommicommzmMibcDg8£i,z& 

[0096] iifii tmmA ^ML^itnis 
*u ie&ji 4 crmmizm 2 co&mm 105 £j£jK~f &x 

tth. XSfll KJBSWffiSrflWBU aeft*trj^t 

S^^X#H^^T"^Srri> . RjCtt^N' ^ u >^^X 

ST * o T «t v ^. £ <7>RJEtt>^ N e v ^ y > ^ ^ ± tua s 

r0 2 ^^tpxy\°v^y h^rfflV^T. Ar 

^SHSv+T^^y^y^SSQSL, ffiCj;^ 

f KlfelvCJl *jBanW*«SMBL. Zr0 2 -Si0 2 
-C r 2 0 3 $r^tfXy\ e -y ^ y *y?9—*fv h ^rffl^T. 

0. Zr0 2 -Si0 2 -Cr 2 0 3 $:^Il^L 

fflb. LaF 3 ^#tfX^N°^^y h&m^ 
X. A r #xlig^t^A 4 7 ; y y/^iSL,, ^ii 
£J:»9. LaF 3 $:^ffil^MLTj;v\ 

0 5^SC, ^2^m#:iil 0 6^If^ o xg 
gfcfevvtf*. KWiftTORtflML. Wilf2nS-2 
Omo 1 %S i Og^^lK^XyN^y^y yfp—y.y y> 

ZtilzX 0. ZnS-20mol%Si 0 2 *>4>figSJI 

XI^TLfc^ ^Momi^MSLTIMHJbJtJ: 
•5tw N ^CciBtT*flBKkXSS3S»SLr. WfBI5IS« 
*2 6^#^ ft 

[0098] (mmcomm3 ) *& E M<DmMcomm 3 1 

[00 99] H3tCSrf-flWBlE»«#2 7i± s g*gl<D 



(t 5) 103-23393 1 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



-^^ic mi cowm&m 102, mi <n%mm 1 

0 3. m2«0|^m«sil6. 3£©JR*iIEJB 7 , 
? 5 — 1 0 tfmmZtitzffif&Z^i-l- h . H3l:St 

flM8E«a«*2 7tt. mmmmmi o 5**trv^ 

ctatcsswc, E9^-r^*^-ff$BIBIi^3 l fcffi 
coUHcm i «oi$S#Jl i o 2 1 as 1 10 3 a*£ 

«o)i»c»s s tix a v vc , mi \.z^-tmm.<rm 
m i owfsisiiiSft 2 5 1 ffiii-r a . nmraittffc 2 7 
cfcwcfi,. * 2 6 ^ss^si tnm 

fc, Zr-Zn-S-OIW41t*l.. ^<Oft!k S3 
2ti&i><OX'$>&. LWoT. HlT«fcR^L)tK 

[0100] <ia»n<3flmee**Kffc2 7(in 
1 0 2 fig*cow«iss«*Tfiefflsti.T 

ZnS-20mo 1 %S i 0 2 T'J^Ji?.L^^(;ffi^ 
1>* LTt^oT, SSl<0#ffiJil 0 3«. ^OjgL-OfB 

ssn.± omi <oisi«f«B 102 tcomx-^ 
hto&mhzm±-rtt*>i.zmirbtii>..mi(?>%mm 

1 0 3O»*L^«^*5J:VJ55«±, S2 £#831- TIB 

[01013 «wc, 2mcr>Bm3(?mmimmik27 

«r«3W4*&*BMH*-4. flWRE«H«#2 7ii, 
1 <^fl«*^j£$;h.tf:®fc:SS 1 OSSttflsflB 10 2M 
Wk-thTM (ISh) , m 1 <D#WJ1 10 3 Srfimrs 
IDS (Hi ) , mm»4*®mtZ>TM (lib ) , 

m 2 amttJi 6 fefiEBi-r 411 die ) . tmum 

lEMlZl&MT&JLm (Hd) *J±tfK»*8S-j«R 

h. mr. mkwmmi<wnmte&ni*cr>wmizis\\x 

[0102] ishii ms. i commicm 1 com%&m 

*<o»jb 2 «)m«ttcnt lt mm t fcis g t m®. 
xs> h . iiii±, mi comwfom 102 <ommizm 1 
co-shbs 103 sr^K-r i>im & . znm&mtcii 
ma. m&<mm2<7>ws^mzffimLxmwLtiJom 
ttnwrchi. *<rm. ys.-mmi o 
hTMtmi Lt^m. mmnmm 1 izmm Lxmm l?c 
xoiz. &mzm txffisukjmzmm l-t , m&im 
^2 7stn. 



[0103] (mm<r>mm4 > ^wM<^mm^>mm4 t 

[0104] 04^-rffiffiie»«*2 8{£. $S10 
1 <0— KRStJi 8 , SI 2 «9f?im#:Jl 6 . §EHS 
4. fc±tf*ltf)»Wf«i2S:£OJ«=»fi&U z^iz 

icfe^Ts 1 \z5rrtmf&<mmmm#z2 5 ttsm-r 

[0105] itfD«lfi<»IIWBaE««*2 8fcU±. ^'5- 

ifckfctc. U-^t'-ASr j: r)Wl<0&A,X\ smmiz 
/Jn$ ^riaii^-^ Sr^fl&r&^J^fc . t*- ASr«K 0 

*fii* I s<5ri>. fit, i — ■vytrfxtt-rz&fiiz 

m<-f S4 C^c-f tfffSIEHiSStt 2 8 t^ti 

v^T. V— ^^AWSii'ifiOKo^S— 3EK1 10li, 

4iSffiiesii*2 8S-#s c t ^-t -§> .• 

i£0«)i£tC J:ix{f. tt«M4 0 5 nm^m^mcOV— 

•i'^tBtm^izitm-th , 2 5 g b ofimiesi 

[0106] £<75flME8*Wfcfc:*svvc t> . JB 1 *5<fc V 

m2coi^;*ii2tej;ix6{i. mmommi trnmiz, 

Zr-Zn-S-omtnmX'$>&. Zr-Zn-S- 
fiS*l<, Him^Jlt LTalffl^^^.. Zr-Zn-S- 

oiRtmjBK:*4*i.*«fUi. mmommi izmmtx 

em Ltzbi3 y )X$>&frt2. *ti$> lz-o\ i>X coif fflKcWt 

[o 1 07] m&7>£onz^ z<7>mmmmte2&i±, 
my&^u— rftx-§mm!k*h<7>izmLx^&. l 

tztf->X, mi&£V : m2<Ol3mfom2t$£Xf:6cr)&Z 
l±. A = 4 0 5nmT^i.t^^*L.^3tg& 

Mfr h . ffi^SlHSiM* 2 8 (tfSMtr?— 9 <7)W£.m 

*&mtt% < Lxm^&nz^mt&tiMz. mt 

112 0%SRcloRag5%5rS£tl»J:^:Sl^ 

t^ffce 2 nxifm2<^mm^me<r)^m^: nt^?h 

iSfiOid^rJBCf^Sr^SZr-Zn-S-OJR 



(3 6) )03-233931 ( P 2 0 0 3 - 2 3 3 9 3 1 A) 



^l«i8W«i2<9J9SJ;t#3:L<tt3 0 
nm-lOOnmTJil J; L< {±5 0 nm-8 

L<Ji 1 0 nm— 3 0 nmT*£>l> ; fc#*fj-3>fc. 

to i 08]ffisi old siicofii^otti tm 

m.W5 Omm— 1 2 Ommm&<Qi>ff)tf#mZtlZ . ^ 
«1 0 1 «O^SW^5-®«-r-l.ffl!l<7)m®t<i, iT3fc 

7"® 2 3 tuft*, ®24Sr7>-h'®tDf^. 
23t5VKffi24<OH«tt % 1 0 nm-3 0 nnti 
S-t*iML<. 1 5 nra-2 5 nmTt>Z>Zbtf£ 

crmm 1 i cotmt m tnmzmfz - t 

S.HlOl^ifJd fiL<liO. 8-1. 2m 
mmXT?g>&. IS10 1 <Oi?=fe UWSIi. Xtt<3» 

i ^ffimmiim<rmmzmGk^-&.jzmtf]b & z t tz j: 

[0 109] 1 Ofi, S«U 0 1I5H3I, ig 

d^ikf, ^"5— S^l l 0coJ5$ £'1^<-?&Z biz 

S. L*:#oT, /S-ltl l 0?)]|E$<i, 4 0^m 
~1 1 O^mTfeSClfc^fiUn &#JI9£:;?'$- 
Sttl 1 O^M)tf S*'5 0Am-l 2 0^mT'J> 

[oiio] fs.-mmi i oi,m^cox\ #v#-# 

1 1 Oii, U—r*l 2AIffM(-firg^-&7t46, 
fcJifefcgl^Cii ft 1. Wmtfr *J/Js$ v OT'^> & £ t # 

[oiii] ^mmsa^ mmemi&i <o&tmm8 tm 
m<v$tmx\ mmcom-^tzmsavrj:^. m^Ltzmm 
fcfcv^r. %Mm8t,zAg£izttm4zm^i>i%iiriz 

-?&zb-&w-±i,\^. &2<vmmtem6iz-&£tL&sk 

^m<'tzibThh, 2mmmcommmit, mtii. mm 

1 0 l^SKtCAs-Pd-Cua^jS&jffc^u 

^<r>±t,zA\ -cr^^^m^mm.thztizMom 
mnmmz&m.ztiz, . a i -crfit m2comw& 



[0112] £#ji9t±, aBs^^Mtvrcttfitinrr^ 
«tj;wiu>. mmm 9 commit 5— 1 5 U m 

^tfcS-^ia^lx.. 5 0 jtz m~~ 12 0// mcoJW-i b Ke%> J; 

3*=«WT**uf, rs-«ci i omti;tt 
[0113] *<m.. m&emmi tiHi-^^tti 

[0114] - nBM<7mmmmten$£Mmizte \, \x 

«, ffiifcf, Sl^gSfficf^^Zr-2n-S-0 
»*TOJli: L, *2OBt«titZnS-2 0mo I % 
S i 0 2 T'B«LT, JB2aKtttt*fc£*KWfc*>l8!fc: 

**Ag^-frtr*^fcy4. KW**JJE<?5J:ak:2JIfll3S 
i:tT, ^2<OfS«#:«4.^s^^fji4.coAgi:£OS 

nmw§mMftco%ti<D%mmizti uta, 12 ogi^* 

*J15ZnS-20rao l%SiO z i: LT, ^lcofH 

mtrntmsmt cojstzm 1 <o*ar* l»* / 
[0115] m^r. mmcoimm 4 <^mmmw 2 s 

(^7TB2 3l:7ym2 4) *^*Siut«Ri 
0 1 SrjSKSBttKa u StlOl "JOIgrt^^s 
*utaB5t=R«Jl8t«Bt-*-*xa (Ige ) . S2(^ 
Bm#:ii6 Sr^M-Ti-xm (lie), tmMAZim 
•thJM (lib) , *5i^l^|^#:jl2^^-r 

m2<omwizi$mm9zm®.-f2,2m. tii^j-i 

*1 1 0&&59^;fcit£xfI£^S£t-££fct;:J;0 « 
[0 1 16]ftW;, XSeS-JHifcLT, »Rl0 1O 

z2m-tzM#mttm±. mm^mmnzmmLxm 

B MLtztt3<0X'S>&. mz. He, lib, feit/x 
SatiOJHfcSBSrr*. lie, b*3j:ya&j?Sg-r 

«. ft#:w=5r^^{i , mmcomm 1 tcna lt t 

[01 1 73 miomifwi2 3&««Lfca, kmms 

1 2 « Tjnaaui lj&»k iois- 

W";?v>7m&frwoiti-r. *ttfr>t>^ mum 

hmzi.«)mfii~f&. m^p Ltzm^mmmmmz , 
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7S«. *g#B9£, 60//m-l 2 0 Atmcolf:$ k 

[0118] ftS"5^*»*ia*^iTUfcaj±. ^tcjss 
[0119] (.mmcmm5 > *9m<7>m&<vf&m 5 k 

[0120] H5fc«mW8E««*2 9J±. SflO 

1 <0— ^OSIffitcJfS 2Wm 2 2 s 4>ISU1 16. is XX/ 

m 1 mmm 2 1 ^zcomizm&^ti. s t> izt&sm 9 & 
^L-c^s-a^i 1 o-tmm2*L*immx'$>&. xr> 

PL<ii. SS2fir$BJg2 212. IO— ^coaffi 
£®2<75RSfJB2 0. Jg5<7)f^fls;il 9. m2cr>§m 
JI18, *5£*/JlS4<Of$mtt:Jll 7*»i<0*fc:®ffiSfL 

tb£4. >w^i 6(±, fg4 <7)f$ii#:Ji 1 7^>mmi>zm 

AZtLi. SiHf$BS2 Ui. i<0*HS16coa® 
JC» #3-*>»W#Jl 15.S1 <0R9tJi 1 4 . S&2 COI^ 
«ffc*6. Sll«OiE£§yil 3. teklfWiiem'mfomz 

nfiz^mtzmm^tLxm^. a<nmmizts\,^xi,. u— 

1f3tl 2t±, ^'5 -SKI 1 0^»>^Att£;fx4. 4 

iM. ±ie^Mco^®4^2fggs^s^^r-r4, 
[0i2i] ^1 mmm2 1 te«»t*ia«s^tt. - 

-mm 1 OfcMjfiLfcU— T3tl 2(,Z£-oXft*>tl 

4. m2mmm2 2\,zs5m>%wmMt. m—mmi 

10. fltlflMM-2 lfc±t*fflWl6*iliiLfcU- 
-f3fcl 2lcJ:^T§ISfe$ix4. 
[0122115 fc5rt»!E<0tiH«Ei»«*.2 9 t±5V> 

tt. s*5<o3«#Jii 9» m4cowm»mi i, m2 - 

r-Z n-S-0%^ilT-a54C:i;* i *fSLf . I<7) 

wbji tm&tnu: . m i <oe«w i3tmi <nmn&~ 
m2bcom. & i co%mm 1 3ksg2ogssflsj§&k<z) 
isl w$2co%mmi 8tm4<r>mm^mi 7tcom. m 

2 <7)Mimm 1 8 k H 5 OiJStlfWB 19k <7)fI]<^ffiJI#* 
TSk £4 . Zr-Zn-S - 0^*mJf OAflsffjSrW 

**t± , mm<rmm 1 l ts^ l*: k *j o xh 4 *> 
[0123] m5cr>rnmi^mi9tm2^>mmwm6 



<a3nm-50nmT3jO. J: 9$?4 L<(21 0 nm 
— 3 0 nmX'hh. 

[0124] m4commtem 1 7 *j jtfw 1 <o» 

m#S2co^Jgii. #4L<<23 0nm~-l OOnmT 
£>9. iO»*L<li50nm~80nmTSi5. 
[0125] 3 Ic. ®5C^rr«t-3 3 3rfr®2®« 

BI«iWiS:Zr-Zn-S-0**m«i:-r4ifcK:J: 
ot, f^tte^ES Srtf-^.riSK. kH! 

6 <t 3 KUBjjTC* 4 . LWoT, 
iixtf. >¥ffi2««Jt«oifSie»«E*t=ov^Tt>, £tt 

[0 126] Sg3<7)f$m#:Jll 5f±. 4>HJ1'1 

wsita i4t coia^fits^-4 . m3 nmm&m 1 5 

(i. ^l1t?gJS2 l<03tS3S^SrlS»4«tg*^r4J: 

a . aH8T. m^mmm ( 2 . 3 s n > sr*^-4i & 

jff*U\ 4fc, H3^f^i^Jll 5«. Rat«kPI« 

it/C r 2 0 3 T'S)4„ ZrOjiCriOjWl 
-jT. C r 2 O 3 cOSfl^ 4 0 m o 1 %£LkX$> 
im&m&mviXJ:^. JS3«Rt*il 5<0MJl«il 

0 nm—3 0 nmt'J>l.ii:* 5 f * Lv>. 

[0 127] SKI 0 lte. §S6te^©4<!OS«l 0 1 
fclRl^«7?t^T'S>4. Lfc^t, ;;tii, ItlO 

1 CW-?-4BJfflSr««*«J-4 . 

[o i 28] m,2<n%.mm2o\&. mm<oBMi<o%Mi 
mstmm?)i>v>xbz. t.tz. *.2<oE»Jii8tt, 

mSk&BM 1 coieH/1 4 k (B]#c0 ^^OT'fc 4 . Lst^o 
T. iiTti. m2comm2 0i>£v:m2<DMiMmi 

[0 129] «t»iaSl 6(2. fl*lflWSU12 lfcfcW-SU 

— r^eo^fif* k . m 2 mmm 2 2 icfc it 4 

k*«*«fc:Wir4J:'3tC'r4fcftfc:Sttfe*t4. 4>RM 

■T4 CI fctf-Cf 4 . ^WS 16li, V—^fit 1 2 

± < m 2ffi ffiJI 2 2 trpiM-r 4 J: 3 . 8B»Si-*-4** 

A <D)tfc*f tt^HBT-fc 4 CI k ^"S4 LV>. 1 6 

i 08«e$*i.4«ui5C»JJEAZJSUi-C«>fti k 
AZIi. AZ = A/(2 (NA) XtBMXZZ. A 
= 405nm. NA=0. 8 5^. AZ=0. 28ju 
mk^-4. iOXgcO+O. 3^mO^HF*g{im 

^a?JScOKH^4ix4^T\ 4>HJB16«±, 0. 8a< 
mJJJLh^»$-Cft4ikS:S-r4. 4^c. 4>f3iil 6co 

mzi±* mimmm2 i<vmi<oimmi 3&IHS&2 
mmm 22^2 coiimm 1 s rei^sgst* 5 . tmu^x 
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^Wt^mtc^M^zhh i. ^5-3£«l l 0tf> 
lilOw m— 4 0 u mX'h&Z. b ***?4 L 

[0130] 1 6«±, gmizmtrmmmzmsi. 
mu^m-thmt, mnm^-thmb^mmm 
[oi3i] mi<r>%Mmi4\±. micommmi 3<v 

m 2 2 SrlE«H*^SIRft:«. * 1 ffifgJI 2 1 £3g,fi L 
fct— Ifft 1 2 SfiSIBtirot. SB 1 flraw 2 1 

Lrjaf^jKajs^s-^-r*^*^ d s #4 l<i& s 

JB14«, SS205tSlfJf 2 0iJti|$LT. 

tXffS A«RS^$ixS . H i (^sitJf i 4 <03fc©JR£4«5: 

3*LV\ *#Wfcj± s Sl^M114(i, *?4L< 
fcL A g £-t-tr-g-&T\ mm# 5 n mJJLL 1 5 n mKTF 
t^Sio t=:7Bj££i7.& . m 1 ^Klf/l H^'Ag 

S2(7)i^#:Jl6* i 'Zr-Zn-S-0^^ilT- 
*>ft*§-£-fc:J±. ^lOUHll 4'P<DAgtm2cr>mB. 
#m6*t>cr>S&Kfc-t&zki:Wi<:tiMz. Zi\L>cr>2 

TiOj, Cr 2 0 3 , ifcliCrA 
-Zr0 2 (4 Omo 1 %SCr 2 O s ) T»«$*L*. 
[0132] miOKIMii 3fc4fc, * 1 fMMI 2 1 

SSI 3fi. »*U<ii. ^^ B B H ta(cfeiti»jg^i: 

-e^asffi^jt^^a^^^^ 5%&±i,z^h 

i 3 CMt £> . c7>fe A> . JSi 1 ^ISiiJi 1 3 O&ISi 

fIW?f£T'£ Sit, «rftVteJHMfc»icJ: 9iE»v 

ft . *fltW(Cl4, TOB»B£JBtt1E}-C& £ G e T e - S 
b 2 Te 3 ^«-3PkOj:3^Ge -Sb-Te, S^liGe 
T e - S b 2 T e 3 ^W^COG e CO— g|S£ S n TSm Ltl 
Ge-Sn-Sb-Te, 4rt:J4B i £-£tf. Ge-B 
'"Te, Ge-Sn-Bi-Te, Ge-Sb-Bi 
-Te s iL<(iGe-Sn-Sb-Bi-Tet, I 

i ^iess i 3 zmm-zz t&n* lu. 
[0133] jgmm 9 1±, $m<mm4 co&mm 9 1 r 



[0 134] l 1 0(4. mmcr>mB4cr>f$. 

OfSCii^Tt^ SUTJlS^S-^Ki 1 Oco^fg 
5 0,um— 1 2 Oumco&Z btch J: 

[0135] feLbt±5^T, ie^«&qrT5ffl«jg5-2 

o*rr ft M ^ffifgis^m &r 0j . ^st^ienis 

Jl * 3 oJa_h*trifj£ t £ t i> "TI6T-* ft . 4 fc . 

m^Ltzmmco^mmit. mti£2-?(7)ffimmco?%^ 

[ 0 1 3 6 ] 4*. fSffiSSr 3o*f *flWBHE«MW(cfc: 
b L , — o SrHTjffiWffiSas* ^ t i. iggjf ft ffffg 

ffiflwt^ftitfc^rircabft. jwiac, ttfg^^ 

ft. ^-Tift.^®tC*JV^Tt>. §IS*fcS^Z r-Zn- 
S-OaWfffJIt-J-iifcfcior. ieHiJli:S|li#:e 

[0137] »it. ^JS^B«5^ffi#8ie^*2 9 

i o nzm2<omMm2 o&s$mrzT.m (xmj ) 

B5«Sim#Jll 9 2r^^-^X^ (Ilk ) , m2CD 

iei*«i 8ZBmt&j:m usi > , ^4^401^ 

1 7 5r^JK-r«,X^ (Igm) fejffifcMtLfc 

x^&^sil. ■?-*t*»^>4'sa 1 6«o*iffltzm3^sim 

1*1 5^fieH-r^X^ (Iln) . *1<5S»1U 
Sr^K-TftX^ (Ho), I2(7)ilftl6MIt 
ftXS (X^p ) . m 1 «0l£^JS 1 3 £j$Ji-f SXig 
(Xg q ) . &£z/m l coiS^*^ 2 ftXS 

ft. 

[0138] II j — mi±. m2ffimm2 2 *w&th 
nmzmm-th. iajii, ski oi(7)M*« 

fg2OKIt®2 0&fiSJK-ri>x^T$>2,. 

xg j ms&eomm 1 ©iie t Ht»t Lxusg^^x 

ft. X^kSr^SSLT. m2cr>BZMm2 0comm 

fcv ^5£7)l3l«#:^l 9S:jaaW6. ISkli, 

JKBiwisctraaiteUTjatSf/ift. m 
s-^ssLr, m 5 commtim 1 9 ^^e^ s &2eo=m 
m 1 s £j£HBf s . it 1 (±. mmmm 1 wisb t 
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2 oiesara 1 sa&mz-^ sueDisisttja 1 7 *BS;ffii-r 

6. 3mli, SOttO»«lWIjBai:R*teLT«tt 
[0 139] Igj—mtcJ: 9 Sg 2 flfffiJf 2 2 Sr^fiSL- 

nni 6 a. *mm 1 6iaa:«o#jrc#j£3ti 

[0140} «f I3JB 1 6 ifMtfc^S 101 S-Stf 

1HHMI2 1 *HHOT 2 15r^figi-rax 

.ffii. IBn-rBfflitS. 
[0141] l^nit ^raB 1 6^|*lS5;^tSffi 

fcfc^Tte. H5JSSfttEaR£t£JH U T i 0 2 ift(iCr 2 
0 8 X-^-y^U y •/ htfflWC. Ar 

9&*Xr. X^y? »>f>S:mtot&. $>h^it. TMn 
hZtS^Xli, Z r0 2 ±3«J:t/Cr 2 0 3 Oia^*^^a 

T\ ^-.^'Jy^^ftUivX fc&^ti, XHn 
tZtJViTli. T i i fcteC r a^j££.X./s--y ? U >-^^ 

[oi4 2] iio^MLT, s$3?>mm,tem 

1 5 OflMcm 1 iOSJtJB 1 4 Sr^-T * . IS o fcfc 

^'jV^^StS. IBp*301rt-*lirfc« Iln!: 
WJKStttUCfcJ:^. i*L(S. ^l<7)Kftfill4*>-Ag 

[0 143] Xgp*§IStLT. JUKORItJil 

4<r>mMizm2CDmmttmtt:f8m-t&. iipii. x 

[0144] mz. TM^mmtx. mKtmm&m 
6 co&mizm i <v&Mm 1 3 5r^-r-s.„ iiqwn 

Tii, H!SE«8B£:«fflU Ge-Sb-Te s Ge-S 
n-Sb-Te, Ge-Bi-Te. Ge-Sn — Bi 



-Te, Ge-Sb-B'i-Te, &£.l/G e - S n - 
Sb-Bi — T e *^S4R$*l* V>-fix^ 1 -rxrmTA* 
-tts^-y 9 V >"79—y<y Y *ffwc , A r #x#ffl 

[0145] <£C lSr?:tKLT, IgKOiB^Sl 
3^ffil=m^i5t«{fcJB2*j£Bi-*-&. Ilrlili 
mtlll^cLTllJKi^ixa. X3Sn~r* 
Idi^SSLT. m.tiffBJf 2 1 SrfttS. 

[0146311 « «M 2 1 St»J«Ufc«S 10 1* 

«#:JI 2 ^*h*S®tett8Mi£:0«;L<f X bV3 
^S— WK1 1 0*^«$i±T. *5Hft**"5-fflKl 

»t s * * . mmcomm 5 ^mfgf5s^#«iat^tc 

*JWCfc % H^C0^4<?5ltfgfBii«f*:^it^k|3] 

[0147] fiSO^-tirXS^TL^ti, Omizgi 
tX. JB2flMUB2 2 4Jj:lfilHf«ll2 1 <0*«MtX 

<i±^t, JB2««Ui2 2t=oV»TSIttL. ^S-S^ 

1 1 0»KD^WM<0»il<ttttts ^1«?8S 

2 ltco^TS&afcLTiVV *3«S-{kXS5r*]Sffe-ri.*a 
«± . I36<0 JgJ® 1 IzmiM: LXm*M LiZh&K>X'9>h. 

[oi48] (Mf)fS6 ) ^mcommcomme t 
lx. u-^ft&m^xtfmnmmizxm&zmitef 

[0 149] H6K:ji?-rflW8E««*3 0«±. 

3, lenyi 4. m2o.#tBJi5. m2comnfrmi 0 

6. 3fc8UK»iEJB7. i3J:lfR*tJB8*»roJ«fc»JjES 
<X> 3 A> -St 1 0 $ 

lfcJ:?/m2<y5^-®J13fcJ;I^5Sr. Zr-Zn-S- 
O^HiLT^S. -^<7)^fe s ®6tC*iV>T. lit' 

WkLxmw Ltz^tma xvxmx'mfttztiz h^x-h 
a. L.tzWix. miz&mLxmzmwLtz&mz-o 

[0150] zc^mmcommimum±, w. 1 *j ±t«p 

2<0BW«cJll 0 2*5i:t^l 0 6*. &&<r>>(fimm$& 
ftX'&mZtlX^tzZ n S-2 Onto 1 %S i 0 2 T'^ 

jSLJtaijRteffla-r* . zoxswrnmnzto^x* zr 

-Zn-S-OMfliil Ht5itK12 0| B rMJi3- 
feil^St LTflOTTt=l>. ^l*iJ:t/S2<0S®JS3 
*Jit^5«0»4LVvH3|EWi, HM^Sl^lfcitf 
S2^^«#:J12l3«tLf60-?-*Li:|S|tT'$)?). L/C* 4 
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L<. — 7nmT-S>&it3yj:OK*LV^ Zr- 
Zn-S-OSR»»JlTa4JOT»l4, »GeJ* 

[0151] rn^x. mknim60>mBgEsm#3 o 

*»Jtt-r4*tttR^4. flHHEfl»«3 0tt s 

i ^*i*iai*gB«$3h.^®^sg i nmn.wm 1 o 2 

JBt-T&Xli (I8h) . flSl^*ffi»3*fi6B«-*XS 

(iis) . wmmAzazm-r&jLm (isb) . 12 

10 6 SrfiKK^iXS dig) > ^JRMEJI 7 £S£ 

it^xs did) &j:tf^ji8*ja»r&xg 

die) £ JdiKSefc L . $ 4> frcRH- if 8 <OSKB izgm 

■fr*XS*H»«-*i4:k:J:0. SSi§£ix£. X^b. 
d*3±Ve«i. HS6O^ffil^M3SLTiaBHL^kiJ0 

*)-€$> JMhtemm&BmsizmmLxmiMLtzt 
[0152] is s t4. mi cotmfom 1 o 2o«: 

^l^*ffiJB3*«Ki-&XST*&o X*£s(4. 

tmm 4 <3*wic» 2 5 *j«»*-4isrr* 
xst«±. mt&comm 1 rag c h i*i«hc Lxmm 

[0 15 3] feLL. Hi— *»PjO« 
14. Zr-Zn-S-OMlt iSi^lotL 

ts ttMnmrnzt k>5&, &fz^ *&mcoftffimnm 

-?T, *»BJ^3tfll«iaflaiE*J±. «itf. &*6 3 0 
-680nm(7)W — If 3tTia»IS^^ &DVD-RAM 
ifcliDVD-R, *3±V»ft4 0 0-4 5 0nmOl/ 

[0154] {m&cmmmi > *^<d«»<w»b 7 1 

[ 0 1 5 5 ] 07 {4. m&2 0 tbw&2 
0 2 s lEiSSP 2 0 3 33 ±UUiffi1Efli 2 0 4 #d colWAzm 
J«S:hJte**y2 0 7-C**. -X^EU 2 0 7OfSSIiSP2 
0 3i4. Rtt^Oie^^2 0 5i>J:^ie#i®2 0 5^H 



D BtfSWttW 2 0 6 £*tf . ftfcrH 1 - 

HI 6 * «R UTK?8 Lfc*fl!«IEflaK*i: 0 . - 
O»JBe0^ty2 0 7^feV^Tfi. lEKJf 2 0 5& ±tf 
I^mi2 0 6ll ra—H-bteJBJft;S*u *ix£>l4«yi 
Sft*:II8^£3rV%. L*»U IE»J12 0 5#J:l/?R1I#; 
«2 0 6J4fci>k:. 2 0 7^i5V^T«. SS20 

1 . T§&*> £X/±&W>m2 0 2&J:lX2 0 4 tr^WS 

(4, IS«WkBni»f**|SI— M-b^fcSJgm^fccot-fr 
£ix£. 

[0 156] ^K2 Oik LT. Mifcmzte^ s 
KZcosmttmSi. 4fc»4*y#-#*-hMK. Si 

S2 0 H:ttflfflT#l). TS1S2 0 2*J±V±8f 

m^2 0 4j±. m)$*mmttmxmtfi2ti2>„ T^mm 

2 0 2fei^±gpm®2 04ii, fflitf, Au, Ag, 
P t . A 1 . Ti s Wfeil/C r^r^tXfcdii^coa-fr 
iftro J: 3 Sr^SSr-X^ v ^ y <! t lz£ *)Bf£Z 

[0 157] ia*ftSB2 0 3*»^-r-&IS«JB2 0 5<4. 

2 0 5(4. ««Wx^;U3F~SrEparr&i i:tcJ:^T^ 

i4, ffllitf, Ge-Sb-Te, Ge-Sn-Sb-T 
e % Ge-Bi-Te, Ge-Sn-B i -Te, Ge 
-Sb-B i -TeiJi^Ge-Sn-Sb-B i — T 
e»tf^ttfflSii^ J:9ftffcWfc:f±. GeTe-Sb 
2 Te 3 SX(iGeTe-B i 2 Te 3 MWffiffiS 

ix-S>. 

[oi 58] mm2Q3*mf&^&mm&m20 6 

{4. ±gpm^ 2 0 4 *5 J:irFS&®^2 0 2 fc O^^mfE 
£ EPflD-r & i k: te ct -5 T . £SJB 2 0 5 Ccg£#x?t«S23^ 

«ai«fc:a if & d t ^RSitL. isttjf 205 ^m^w^ 
*v c ?mt,zmgrf$>m£tt-t& . l^^t. i^m* 

1206(i, B»fe»i:Sr^&ii:fc-C*&. R««MI2 

0 6(4. Zr-Zn-S-0*tffi»T*>9. 

14. JilSsC (1). (11). (2). (21) 4fcl4 

(22) r*s*x*trw^^saiwfctt6Ji-cft*. z 

r - Z n - S - O^W^M{4. ^I1^"C^^ C: h . 

#2L<JB^*x£. 
[0 159] i^ J &U2 0 7^ov^Ti4. ^cO^JS 

[0 160] 

[^mm] {mmw ) mmmixte. 

fr^U^^JJfiL3tffl«IS««*2 5 fcH#c7)«5t 
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m h *m*» * wmmmm: . -n.*> 

[0161] kit. mmmmMikniim^mt,z~o\,^xwi 
m^t LxmicommMmmfr2 siz&rt&mm^mt 
tmmmzr>ur t> ztit mmiz. n^hmmimm 

[0162]i;f,itlhLT,^56nm s 

mm&xv^^Fwmcorp'km&m) o. 6 15/xm^o 

fc. 

[0 1 63 3 ^^SSl<7)±t:, (ZnS) eo (S iO 
2 ) 20 (mo 1 %) <DW>l<nWm&m2$: 1 5 O nm^ 
jmvGe 27 Sn 8 Sb 12 Te 53 UK^%> 
4£9 nmO/5^T\ ( Z n S ) 80 ( S i O z ) 20 ( m 
o 1 %) com2comm»mS £ 5 0 nm<7)J5$T\ Ge 
80 Cr 20 {Wf-%) cr^MUmiEM 7£4 0 nm<OH££ 
t\ Ag-Pd-Cu^MI8^80nm^I$t, 
*;\° >y ^ y y?mz£ 0 J: ? lz V xm&f&M L 

i o i 6 4 3 » i nmmkm 2 zamt "tissu^T 

te„ (ZnS) 80 (SiO 2 ) 20 (mol%)^MJ 
^£*^y*U>'? r ?--y-y b (SglOOmm.g 
^6 mm) S-figKig»rSX0Wt. A'7-400WT% 
Ar#.X (9 7%) k0 2 #X (3%) fctOffl^^* 

EJlteffiO. 13PakLfc. 
[0 1 6 53 I2»J14 SrJSK-rsXStCfcVvttt. Ge 
Te-Sb 2 Te 3 il7tSfflffiOGei?)--a;S:SntI 
lUcGe-Sn-Sb-TeMW^^-y^ 
>jy/^7h (If 10 0mm, )S^6mm) £j£ 
B««tdR9f*H\ >*!7-l 0 0WT\ Ar^(97 
%) fcN 2 *'X (3%) fc<0«^#**»ALTuKfc* 
^-y^y^Srffofc. *^*B*^JE:filiftO. 13 
PatLfc, 

[0 1 66 3 *2c0lS«*«6S:S:ffi'rSXStt. SI 

<oi£«f«f 2 *$ i vas 2 ^oRiKfMi 6 **mr»tc m tffi 
[01673 yoRmffimi tjsR-raxsfcfci vc 

Ge 80 Cr 20 {WL=f-%) ^*BjK£^^£»^*»fejS; 
|»^ 7 ^iJ>^^ 7 h (IglOOmm, J^6 
mm) Sr^J^St3K»9Wt. A'7-3 0 0Wt\ Ar 
^ ( 100%) ^iAltES^^^'J^^o 



[o 1 6 8] msms^m^rhJiWiz^xi^ a s 

79— V (IS 1 0 0mm. I^6mm) 
■^JROtttt. A'7-2 0 0Wt, ArW (10 0 
%) Sr^ALTlSSSE^N^y^U^SrftoJt. xrc-y* 

[0 169] JiLb^id^LTSmi^-b^mi^l^m 

#Ji 2 N teia® 4.^2 ^mwi 6 s ^©JKifiEJi 7 
^xv^ms^m^mmLxmmi^irm^Lti^ 

KflMbttfflflSO_b(c, lOt LTuIfSl 2 0 

mm. /?^0. 6mmcoRJg^)^i;^— h^^S: 
W5«. ^LT. ^i-M10co»«^ 

[0 170] K9£-**iflL #7$tffcX1MkLT. Xft8 
1 0 nmWWsl/- 1f£H£oT\ flHBlS&ffifr2 5<0 
ig»«4*. ^@2 2 — 6 0mm^ffiEtoStttffi«rt"C 

im±mi,zw^x&ih<itztt. ztiitzxvwmitim 

»7L, If^rr/U*-* 1 - 1 OfflfEiBI»IE#: 2 5 Ofl* 

[o 1 7 1 3 mi<r>mmikm2&j:Tsm2cr > m 

6 <7>»fi#* 1 UarrWR**fe«&^Sr*V^T1f 

l-i cofS tffi!E«g£tt 2 5 fc H«*>l»££3r 
■T*. i^vr;u#^i -2—1 - l 2^ffl?gie^*2 
5Srfl*Lfc, C:fL^ffi#ieii^2 5(i. »1<D8« 
ttWis J: VfB 2 ^ISS^ScOB£KxeS:^M LtijS&m 
^X . iteW^r^Sf 1-1 ^«*BE®ffi*2 5 <0 

[0172] ^>rn-#^-i -2 — 1-1 2ott#l£ii 

2^)Rft*«6^fi£KXSCCii5V^T. Si0 2 . Zn 
S v (ZnSe) 80 (SiO 2 ) 20 (mol%) v Zn 
Se v Zr0 2% (Z r 0 2 ) eo ( S i 0 2 ) 20 (mo 1 
%) . ZrSi0 4 . Ge 90 Cr 10 (W.=F%) . (Bi 2 
G 3 ) 80 (S i 0 2 ) 20 (mo 1%) . Te0 2 . 
(TeO z ) so ( S i 0 2 ) 20 (mo 1%) col&jSLZ^rt 

f 1 0 0mm. 6 mm ) Sr^^x^tLfflV^. 
[0 1 73 3 /^V-ii:. X;\->y^U>^-yy 

*±. "^>-r;ws^-i-2^o^Tiiikw N 
•^-1-3—1-5 fcroi vr fc^^T^*^ i - i k ini t 
<400W. tvr;i/#fi-6- i-'8^-OV^T<±5 

oow, tyrwwi -9tcov^Tii3 o ow, 

7Vl^#^-l - 1 0—1 - 1 2^0V^Tii2 0 OWk L 

t^ 0 ^^v^«p^be»«4. t>r;Hf i-9tsi . 
3 3 p a k Lfc#. ^<om^>vyy^x^±v >y;\<>^ 



I 



(S2) )03-23393 1 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



1 — 1 fcPO t <«70 . 13Paa/Co J£BHSK£3»A 
t4*"^Wi, V-yyjU&^-l -2*5 J: VI - 10 — 1 
- 1 2 l:o^t(i;fyr;l/§^ l-ltR|t<Ar^x 
(9 7%) i0 2 #x (3%) ttf)ft^tlv\ If 

yr;i/ff 1-3-1 - scov^tiiA r #x (100 

%) SrfflVV ty/^ffl -9COV^Ii, ArtfX 
(6 0%) tN 2 #x (4 0%) ^cOig-^^i&fflV^ 
fc. 

[0174] *l*5iViB2O8S«#:Ji<50riaRXS 
^'yfZtltzGe&XVC r tEJUUGe~Cr -N 

^l^l^m^if 1 0 2t|filiil4^ora^i:tXm2 

<o»WMfcJi io6t i£iiii4 1 c^iatc m 1 ^mji 1 

Wfl6^flWBSa««#3 1 tfMSLfc. 1 O^ffi/I 1 0 
3*3±V3l2tf)#BJBl 0 5l^mtGe-Cr-N 

[0 1 763 <ro^5fe««OfS?BlB«iiSE*3 1 fcL S 1 
CD^-mmi 0 3*3<kVS52<Z)SMJBl 0 5*f8MLtzj& 

tg^frkiJ; 0 f^S Lfc . fg 1 <^#®1 10 3 <Z)jfiKx8 
tZiSWCfi. Ge 90 Cr 10 (J5FP%) c7)fflj££*ir&>ft 
a^*i^7^lj>^-yyb (IglOOm 

f^6mm) ^M^g^ 0 Wt. A OT 7-3 0 0 
WT\ ArW (6 0%) tN 2 #X (4 0%) t<Dm 
i$tfx ZmA LT . 1 . 3 3 P a^JEE^rT. ^JfiSx 

X/^y ^ U v h*>>£>X/\> ^ SftfcG e 45 J: 

t/C r h^UGe-C r - N ^ 1 0>JHHJ1 1 0 3 

&m&LLtz. ^2^mii 0 5<7>naKx^«>ciiki«i 

[0177] fiLboJ: 3 tzLx^^titz^^yju^ 1 

-1 — 1-1 2c7)ffi?gfei|^#:2 5^i:VitK^J 

e-^^v- (p P ) fcft^i^t, ft. 

S^l-l-l-12 tf)««iefi8BMfc 2 5 45 i t/ifc«W 
[0178] ffi«iE»««e2 5te33lt£R«tt»<7M8* 



£ . &K9 0"CTffi*tffiJK8 0 %<0iftffllSii:|ifc: 10 0 

b*hr» u fc« . tests h ^ *u^-r & f&m#/i cora . 

J: 0 BfflKittfEttlf 4 t ft 1 OOTttM 2 «t tfjfc 2 co 

[0 179] 4*:. ffi4HSil*Xtt2 5O«0igU»S«l 
[0180] ffifgfeii«#:2 5 4=flB8S:ie«^4fc^ 

t—if^ 1 2 £flmettffitt2 5 <7>fE^« 4 _L 

«K»^XT-ASrffl^7t. HHBett«fr2 50i?{ffi(c45 
l^TJi. S*660nm^iflcl/- IfklSPgtO. 6 

^iwvx^ftfflL, 4. 7 GBm&m^coMmzft 

[0 181 ] 4^ »OiBLIlI»Sr«^-*|Rtfoa®fe 
ffSrJfcfeifctote, tr— 9>V7— (Pp) &£Tfrt<1T 
(Pb) *J2lT<!0#J«-CKjeL^. ±IE^)^x 

7^7— ( mW) h(5A s 7-l/\;^A^r^A 4 7- 
(mW) k^Tv^-^@L^^^>fSfg|S^^2 5 
KMtttiBMU'r, V— ^^0. 4 2^m (3T)- 
1. 9 6^m (14T) ^^>^Afi-^Sr 

mzx r> ) ia««4oiBi— tfo^-x«®tzi omiei* 

is v 9 mfi i 3 k # <n e— ^ ^ v 

i . 3e^A«7-^it:pp i twbtz. mz, e-^ 

>f 7XA'7- tfOjJRfifc J: VTRSffi^%«S: P b tcfS 
^Ufc. LT. AM 7^AV-^PbCiIL N b°- 

y^m^co^i?v?m.°&i 3%{,zmLtztzw—7 

LTRStfcPpiiiVPb <D$kftxi m 

1 OE^OjlLiaSlC^V^T. 8 — 9%60^i/ 



(S3) 103-233931 (P2 00 3-2 3 3 9 3 1 A) 



Jg-ffUf. PpSUmW, PbS8mW2:iIt5; 
C'O 1.8 2-] tftO^LW^ijlittSSfiOWaifc^r&IIOiB 
JifB<0 J: 3 1= LTRJSUfcP P tPb fcTU—if^ 
T, "7— 4 2;uni ( 3T> — 1 . 96jLtm (1 

4T) (.fju-ytmizi: *)) m—n 

iSO'J'yfmZfflg.Lfiz. IROiSbHiaJi. Is 2, 3. 
5. 10. 100. 2 0 033it/5 0 0ig. 1000- 



10 0 0 0 ElcOKiT'ti 10 0 0 £■ t>lHz 2 0 0 
0 0—100000 EJ<7)®fflT-f± 10 0 0 0 Efit L 

omomvmzMx-m&zmmLtz. %>*>*>a,, mom 

L\°\&tf*£ KMit'm OiBL»*jfti.fMe36<*v^ WIS 
S . m K> M b SStti: 1 0 @ BLL*«iff £ L < . 

[0 183] 





% i *$ J: t** 2 a* a f#g <a 






f -9* 9- 




*m (mol%) 






Pp(mW) 








1000 


10.6 


1-2 


SiO, 


#D 


100000 £JL _L 


13.0 


1-3 


ZnS 




1000 


14.0 


1-4 


CZnSeUCSiO,)^ 




100 


10.6 


1-6 


ZnSc 




100 


14.0 


1-6 


ZrO a 




100000 £l_b 


14.0 


1-7 


(ZrO^WSiO,)^ 




100000 


13.0 


1-8 


(Zr0,WSiO 1 ) 1 »=ZrSi0 4 


*o 


100000 SJLJ: 


11.5 


1-9 


Ge-Cr-N 


**u 




14< 


1-10 


(Bi^cwsicg^ 






14< 


1-11 










1-12 
















100000 £JL_b 


11.0 



lo i 84 J ^nz^tidiz^ -V>y)U^l - 1 — 

i-8 com mum#n t> % . #j«#f#s\^ < st?«tt*^ 
v) w«BfeflHCf4E <wt>. tyrm 1 - 1 fci vi 

-3-1-5) <C-3VvCtt»»)3KLEIR#l 000 0 0 
-•*=>, 1?">'r;US^-l-2*5<J;lKl-6— 1-8) IC-?V> 

ximv&Lmmn ooooo0Sr±'ig4.(i»O3gL 

[0 1 8 5] 4*:, •9">'7 , ^#^-.l-9*5itXl - 1 0 
«W«IEfl*E«tfco^T*i. tf-^M-v-l 4mWJMT 

[0 1 863 ^Tt.lf^T'^S^-l - 1 lfccktfl - 1 

fcmcottfttfmixiz&isizm&'ir^yfz. i\tu±. z 

[0187] Zilizn LT , -t£^j£ati3ROT0>flrff£ 



gK05SL'lHjS!ct» 1 OOOOOHJiUiT-fco-C, 

[0 188] $^CC. ^->y')Um^rl-l — l-S(Om 
fBI5ii^#:Sr P p ^OV^TifcK-T h t, (ZnS) 
,t (SiOj) 2t , (ZnSe) 80 (S iO z ) 20 feJ:t/ 

zrsi o 4 *mm.fti$<7>ttmz*ti?tim^ffimz 
§mfc (bd*>. ^tfi^ivryyjvmm - 1 . 1-4*5 

it^l-8) liPp*>K, i->T, Wf2»iS«T'*)o 
Jt. (ZnS) go (S i0 2 ) 2ot (ZnSe) 8(r (S 

1 o 2 ) ii *wm.tem<mmz*tL^m^tz'Rffigm 

( hp*> . ^tLm-^-v^u*-^- l-ifeit/i- 

4 ) SrJt)R-r-5> £ . (ZnS) so (Si0 2 ) 20 SrfflV> 
[0189] J^LhcoJ; 5 «rMIKSt(?5ft|»fc: i*ttf s 12 

*u>im. mtm. ttztiztibmrnxfrt s i o 

2 fc Srffl^-^fcliTta^fcSrfflV^fc-^vr/P*^ 1 - 1 
— 1-1 2<OflH8IB»ME««0o t>, BV^JffttfciuqS 



(S4) 103-233931 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



^^#-§■1-6-1-8) »±*9iiL»Sj»;lttt6*:: 
mz. Z r S i 0,^A,g5SS5itft 
/f^W=ffl^1f^ia£§H£#: W>7)V^\- 8 ) 

i-i^ i - 3- 1 - s ) mmmt commmzmti. 
R-ommmmx-h & £ t . =sr ^vtz n s £-jt?tf*m 

1-1*5^1/1-3 ) fcL ZnSeS-^-tfW^MV^ 
1><7> (1^>-7V^^-l-4t3j:t/l-5) iOt.HiJ 

[0190] -^fiiseSJi: LT^I^gtfiJtOiSSm*^, Z 
rO^ZnStW?!^ ZrO^SiOjtZnS 
tcr>i%-&&!>. ttzl±Z rSiO.iZn S fcOg^-ftSr 

[0191] ( j&St#|2 ) !?S£M2T-(±. ^V>^«|fc 
i»tLt, ZrOjtZnStSrl^UcZr-Zn 

- s - o^*m« £ tcffl i ^ . 

[0192] 3(^j5feWl^i3^T i . 1 i: Rglt, 

m i comm^ma i.irm2 ^m-mkm&m nzm t ids 
£G-?zm4frt>i&z,tfmim®:fc2 5 (mi) z 
ti^mmkmcr>ttm$ : m:2t l zwcr£ 3 tzm*^t£-itx 
ftmLtz. mmm2x-i±. (zro,), ( z n s ) 
100-x (mo \ %) hmsi^ti^cnnwz-o^xmm 
wmizm^z Mzm Ltzmfommzm^ztztbiz , m 1 

fc > it/IS2<7)fSm#:il«W^2:, a2t^fJ:3CZr 

o 2 cottmx k^>v%) *m«^\t^xmm?m®k 



tmi-th^. ( SCOH^ife) / (Zn *i 

tas' 1 x-hhmf$.*7ji-fi>cr)X'$>z> (aTcomtmnzn 
^xi>mzzt£>»)<7>%:\,y&*)mmt-t& > . 
[0193] 2fs^S6Mottfsia^«E*{i . at 1 axvm 
2<vmwkm<vmmi)m2iz7K^ttnfr^m.&&zm-> 

X . ^S6CT 1 <0tiB8fE88ttt: 2 5 1 Rtlto»j& iL.g 

TiftfcEiaifcrLTffiHLrt:. 1^>'7';U#-^2-l — 2 
- 9«D«*|g«H#*fNR*-4Jfctofc:, m 1 OBWMI 

■y V (Eg 1 0 0mm, |»6mm) sr-S-ft-f^JB^ 

nmzii^X^ ^-ftKWyyMz-o^X i> ^ ^-v— 2r 
4 0 0WtUff^^0. 13PatL. 
iAtJ#xl;iiAr#7 (100%) 

[ o 1 9 4 ] xvN--y 9 y >rmz£ *)&mi*titzffivm 
s&^&fcwc-ovvc *> mmt-tz . 

[0195] SlkcDj: o IZ LX%L>tLtz-*r>y°)V&-^2 

-1—2-9 <^miEmmiz-o^x . hjsct i t 

&&&Z&t&0fflffi<7>mz$ii!btzt?— (p p ) 
t^ki^2tcSrr. SSifeW 1 tzxim Lfz-iT^y 
l-34Ji:t^l-6<?5flMBE«aC»K:o 
^Tt|S|«£f|H!Lfct§m2:^2fc5V$\ £ £>C JtSS 

ff)tztb^ mmiicxfmLtiBi o&K-rv&m&. 
2iza?t {m&<>mMMizmt?>Wk3—8t$£v!i ot 

[0196] 
[^2] 



(C5) )03-23393 1 (P2003-2 3 3 93 1 A) 









4ft9£L£Mft 


f 7- 




(Zr0^v(ZnS) 1BM <mol%) 






Pp(mW) 


1-3 


ZnS 




1000 


14.0 


2-1 


(ZrO^CZnS^ 




2000 


12.0 


2-2 






4000 


12.2 


2-3 


CZrO^CZnS)™ 




6000 


12.3 


2-4 




*su 


8000 


12.5 


2-6 




*sl 


10000 


12.6 


2-6 


(ZrOa) w (/.nS)„ 


*tu 


30000 


12.8 


2-7 




**u 


60000 


13.2 


2-8 




**L 


70000 


13.4 


2-9 






100000 


13.6 


1-6 


ZrO, 




100000 £i_b 


14.0 


1-1 






1000 


10.5 








100000 ItX _t 


11.0 



[0197] 0.2. t,Zij?t£ 3 IZ. Wmfomttm*t><7>Z n 

xvi - 1 emmmmw ( ^mmtc l ) t £JtiK-r& 

t <Ztit?imtffim*3i'tZ>) s -^r^S^l -1 

C*tU '^>-7'/U#-^2 - 2WWfgiai5^«s-C{i4 0 0 
Omtft&Uimm^tLfz. G&fcco (Z n S ) 80 (Si 
0 2 ) 20 ^^J; 0 t> (ZnS)' jo (ZrOj) 20 ^«^ 
v vtft 0 jE L Ism&n L> tl h k v. d ^> . 
ZnS-S i0 2 ^cD*mJ:9kZnS-Z rO^I 

[01 983 ^Jt, (Z r0 2 ) x (Zn S) ioo-x (m 
o 1%) co^fc-raieS^t. Xg8 0£JSt*rr*&J£SEffl 
COZ r O z - Z n S3^t^£f^Wf O^Ccfflv^: 
flnsgesas* 1 - 3 . *5iUf 2 - 1 ~2 

-8) tcfewt. W«fi*«fe-tt-**» ioTSVMSftt*' 

r 0 2 - Z n S*OtmSBWf«i<0tmt:ffl^/£flWB 
feSUSEtt (-9->r;l'#^-2-5~2-9J3J:^l-6) 
CiJV>T. 1 0 0 0 O0W±<7>*&9jELEifc#^#A>;h. 

UZtl-tz. ttz. ;Mi8IfflZrO,-ZnSS« 

e-;><7-Ppll ^2± >9 14mW*)ftli-pt. 
i<7)±3tC Z r - Z n- S-O^fff 

[0199] (xjhsoi 3 ) mm 3 Tii s mmmi&<?> 



immm*9&krzzk*E*jbL.-c . zro 2 - 

Z n smcr>ftW,ZS i 0 2 £S^L*;k<5D£-f^«{*:B<7) 

t*>. mmmitmmz, $aicr>imtemkm2<vmm 

*3frfb'$-fr-Cft«Lfc. SOtW3Ttt. (ZrO, ) 
y (Si0 2 ) 2 (ZnS) ioi-i-i (mo \ %) (sS 

( sojift) / ( z ntfoiE^) \±ms: 1 f * 
nwrncotim^. S3ic^-riaiczro 2 *ji^s i 

0 2 ^^Yi>«tt^Z (^/U%) Sra^SE-fk^-frTlS 
«E»tttt SrfBHUfc. ivlt*. Y+Z = 5 0 t«4 
ft^O&fiSL *5±V. Y + Z = 8 0k*h7W&<ViS]& 

iz-o^xm^. 

[0200] *^WiOfmsSmi»i> . 9Efgffl2 1 13| 
t < , » 1 8 J: tfW 2 wRiM£««o*m*<at 3 ic^-TW 

»3&>feift&jscs»uT . msfepj i com mmmte2 5 k 
mmcomm. t l . k 1 ±3 * tf » 2 <o« ^#=«^^xm 

y7;H^ 3-1—3-11 <73ffi«ie#SM*fr^f8-f s 
fc«>t=:. as 1 co&m&mte £vm2co&?m&m<7>jmx 

UA'^Uy^'yh (MlOOmni. 

mm) Sr^-il-WlfflV>Jt. SB 1 <50!8mtfsJf fcit* 

m 2 asmOTajsflomi . ^ssct 2 1 n t *frT« 

[020 1 ] JiLhtOJ: ol,zLX&t?tifcy>'7°JUm^3 

- 1 - 3 - 1 1 commmmmz^x . mmm 1 1 m 



(€26) )03-23393 1 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



(Pp) 



[0202] 
[13] 





& i *s x xm 2 <&mx;ftm<npm 

^2r0 2 ) Y (SiO,^(ZnS) imv , (maVX\ 






rp (mw; 


3-1 






20000 


inn 


3-2 






20000 


mc 


3-3 






20000 


11. 2 


3-4 


(ZraUfSiO,),„(ZnSU 


ML 


20000 


11.8 


3-6 






100000 £LL 


9.6 


3-6 


CZrO^(SiO a U(ZnS^ 




100000 WL± 


10.1 


3-7 


CZK>,WSiO,)^(ZnS)^ 


*SL 


100000 &._h 


10.7 


3-8 




**L 


100000 £LL 


11.2 


3-9 




SSL 


100000 £LL 


11.8 


3-10 




**L 


100000 


12.S 


3-11 


(ZrO,), 0 (SiO,) ir ,(ZnSU 


*!. 


100000 £l± 


12.9 






*Sb 


100000 £i_L 


11.0 



[0 2 03] ^3CC^J:-3^ X (2r0 2 ) y (SiO 
2 ) z (ZnS ) 100 _ y _ z (mo 1 %) CO^ZXm^ 
tl. Y + Z = 50^:t$M^ZrO r S i 0 2 
-Z n S^^«^^|^*/i^«^^fflV^tfffBiBiiM 
fa (^>r;U^3- 1 — 3-4 ) <7)?*>. 20^Y^ 

-^3-2-3-4) x\ Mmtm&t-r^ 200000 
comvmLmm. 11. 8mwHTot-^A'7-pp 

m#Jf £m4WZ n S^#^-^^LC^V7VP#-f-2 
-50ffi$Bfe^£fa (^2^#B§c7),Ti: ) TfcL MKtM. 
L®m±l 0 0 0 00, Pp«il2. 6mWr*o3t. 
±^T. £OJt$f^£>. Zr0 2 -ZnSIfflt:S i 

[0 2 04] J3E5«;:T«K3*u Y+Z = 80^ 
tlMOZrO r S i 0 2 -ZnS^ffl^it 

^3-11)^3^. 30^Yg701Ol0^Z^5 
0<O$&f£$Wc0i>cr> 7 — 3- 1 1) 

T\ iiJgf^^it'r. 1 0 0 0 0 0 EUaJiO^ Oil L0 
gfc. 12. 9mWliTOh'- ^\°>7— Pp kv^^^r 

oz n S(7)^^>^lv^>^^2 -smmm 
mft (m2*mmcozk) -m±. ^03ml®^7 oo 

00[Hk Pptii3. 6mW^o/-:, i^T x <roit 
n&t>i>, Zr0 2 -ZnSM^:Si0 2 ^n 

[ 0 2 0 5 3 fi^T. ^itHW^ f$Hfa/f <0 



WSfclW:. ±te^4^Y;fcJ:rXZj^2 0^ Y^7 OJL^ 
1 0 ^Z ^ 5 0 LV>^ £ 

[0206] (^W4 ) m$mux*i±. 

@W£LT. ZrSiO^ZnSt^UcZr- 

z n - s - ogkmm zmmftm izm^tz . *smmiz 
i> . i t mmtzm 1 oi^faii 2^xv^w> 

mmmmfa2 5 (hd £ n «iix^>iiim#:iic7)«^^ 

te. <Zr Si <0 4 ) A (ZnS) 100 _ A (mo 1%) 
(3». (SOii:^) X (Znco^ifi:) tet3^1T* 

tmzt$ti&mcDttmt,z^^zmmftmt,zm\<->& 
cottzmLtzmm&mzm^&tzMz, mi ^1^2^ 
mrntemotimz . ^^-rj^tzzr s i o 4 co# 

**A (^%) ^rS^^^^rWfgle^fa^f^ 

[0207] *^sfeCTcow$siBii«fai % n^j2 1 m 

^l^i:tX^2 0Mm*ii0^^4^-t« 

w^^^^i^t, mm\i<vmmmufc2 5t 

mmcoffi&t L. mi^J:t/m2^m/ic7)fiS;JKX^ 
> r; i,§^-4 -1^4 - 90«|gfHii^fa^^f 

^t-. ^i^mfa«^i:t^m2^mfa®^fiaKx^ 
^^v^T. a4^7K-rw^$fl^:&^-ri>#^A ) ^^ 

X^y^J y7?-<y*y h (ISlOOmin, i»^6m 

2 comwftmniimjimte. mmm 2tm t^xmm 

Lti. 

[0208] a±cr)£ 0 izLxn^titzv-yy/um^A 



(2 7))03-233931 (P2003-233931A) 



-i~4-9 cr>mmmmmz-o\, , mtm 1 1 ram 

»S»ittlStf»Piffli«5lRK:*«>«:t-^-' , «7— (Pp) 



/l^f 1 - 3 fcitf 1 - 8<75fitf&fe»$8&ti£l=-?V->T i> R 
W3HB LfcttJR** 4 tC^-T . 

[020 9] 

[*4 3 





m i *5<£t*B z<om^m^n 

(ZrSiO^CZnS),,,^ (moL%) 


9181 




t* 9- 
Pp(mW) 


1-3 


ZnS 


*Sb 


1000 


14.0 


4-1 


(ZrSiOJ R (ZnS) 0R 


*£b 


2000 


10.0 


4-2 




&b 


sooo 


10.1 


4-3 




**b 


6000 


10.2 


4.4 


CZrRi04) a ,(ZnS) TS 


**b 


9000 


10.4 


4-6 




Mb 


100000 


10.6 


4-6 




5& b 


100000 J£JLb 


10.8 


4-7 




**b 


100000 J£A_L 


11.0 


4-8 




3&b 


100000 gAJb 


11.2 


4*9 


(ZrfliOJ^CZnS),,, 




100000 £Ui 


11.4 


1-8 


ZrSiO* 




100000 gl± 


11.5 




CZnS^CSiO^ao Ct£?fcttW) 


Mb 


10O0O0 £A_k 


11.0 



[02101*4 iZTrrfi. 5 t=. (ZrSiO,), (Z 
nS) 100 - a (mo \ %) 0>AtrcmB3ft.. AS 6 7 
SrSt^-fffifiSaEffl^Z r S i O, - Z n S^WPfSrSI 

3*5<ki/4-l— 4-8) teisivt, §Bffi#fi&&-thr . 
£-?Xm^®m&&mU-C£?z. ±iS5$4>. 3 3 

£ AWliJgKffl^Z rO,-ZnS 9&<7)Wft$:l^#:/f 
«WPH=fflvvtflH8E««* ("9-V7 , ;HHP-4-5— 4 
-9&±tfl-8) fcfcWC, MWiBLEUSasi 00 0 
OOmtSUo. <toT. 3 3SAg6 7(?)ffi«iEiO 
t<7) {^V^Vl^M - 5—4 -8 ) T\ iSSl^^ 

-f , iooooo mcom*)m.Lmmm^>tvf2. * ti. 

i±. JiiEsC* <OA#3 3SAS6 7 SrJSfe-rmSfiEBIcO 

icma Z r-Zn-S-O^WfSfJfSrM^ffcSfclJBV^a 

ft 2 5 Cfc wt\ e£3fc1f j£ mm&l> L- < ti -tirKJLL 

[02113 (SB«WI5) Htt«5-Ctt. Zr-Zn- 
S - O 3%*mJf tdfc I, vt Z n - S ammX'&fct h Z n 

V^Tfc. ffttnifcRIKc. *1 it** 2 

Ifii§i£ffr2 5£. Clft.fe»«*WB<^>«sH&*5CS-rJ: 
a fcH«3HI:3-£Tfl«Ljfc. ( Z r S 

i0 4 ) fl (Zn-S) loo- * (mo 1%) k^fE^iiS 



zwfr<z> KMz. m i & «t v as 2 ogns*Ji<o*m5r , 

*#E5k:5jrf idle 33SAS6 7 0$SHH*5Wt\ 

«e*»tt*ft*L*:. A=33, 4 3, 5 4 

i5itX6 7<^)##fefMc-?#. (SOU^fc) / (ZncO 
Jg^SSt) = 0. 5, 1. 5.' 2. fcit/2. 5t«l 

[02123 ^jfewoitfgieii^^ , mm 2 1 m 
t < . a? 1 fcivas 2 »it*i<oS!F4*>i 5 n^-n* 

jSfcMK *T . JCSKPI 1 <0flWBK*«flc2 5 t 

R*<o««'i: u an &£ism2 nmnfamof&mjin 

5-1-5-1 60fflffgfESJai#:Srf^S-ri. 

gtc&Wt, «5fc^t1^<75SSj££*^S#$ia»4>j£ 

|,XA7^ l jy^-y7h (ISlOOmm, 

mm) ife. ISl<50gS«*StJj:V 

a? 2'<of?5mtisJf ofifcgixiiiti. nts^j 2 1 m tsstttK 

[02 1 33 ULh^J: 3teUT»^fut1^>'7';U»9-5 
- 1 — 5 - 1 6 <Dffi Hieii«iE»;CC-ov . §§J6M 1 k H 

«»£e««im«w=*ttjfce— ^'t 1 ?— ( p P > 

;p#^-4 -5—4-8 «oflWH£*«*fc:ov t 



(28) )03-233931 (P2003-233931A) 



[02 14] 



[*5] 





A 


S/Zn 


(ZrSiO4) A (Zn-S) 10aA 


9m 












(mol%) 






Pp(mW) 


B-l 




0.5 






100000 IU.L 


10.7 


4-5 




1 






100000 


10.6 


5-2 


33 


1.6 






50000 


10.5 


5-3 




2 




ML 


10000 


10.4 


5-4 




2.5 




Mi, 


1000 


10.S 


5-5 




0.5 






100000 £JLb 


10.9 


4-6 




1 


(ZrSiOJ„(2nS)« 7 


ML 


100000 £JL_h 


10.8 


5-6 


48 


1.5 


(ZrfiiOJuCarijB! 


ML 


70000 


10.7 


5-7 




2 




SSL 


20000 


10.6 


5-8 




2.5 


(ZiGiOJ a Ai,6 u d n 


**L 


3000 


10.5 


5-9 




0.6 




<#t> 


100000 JOJUt 


11.1 


4-7 




1 




«L 


100000 £Lh 


11.0 


5-10 


54 


1.5 




**L 


100000 


10.9 


5-11 




2 


(Zr6iOJ„<Zn,S,U 


SSL 


30000 


10.8 


5-12 




2.6 




*#L 


6000 


10.7 


5-13 




0.6 


(ZrSiO0„<Zn,S oa ) M 


#0 


10O0OO £Lb 


11.3 


4-8 




1 




HL 


100000 £i_b 


11.2 


5-14 


67 


1.6 






100000 ^._b 


11.1 


5-15 




2 




«L 


60000 


11.0 


5-16 




2.5 






9000 


10.9 










100000 u±. 


11.0 



[02 15]$5^tJ;^:, (ZrSiG 4 ) A (Z 
n-S) lo0 _ A (mo 1%) CD^ZXmm^tL (5£*. 
3 3^A^6 7 ) . S/Zn = 0. 5 5:^-r (Zr S 

i o 4 ) - ( z n - s > ^nm*mn>tem<nttmzm 
v cott^gis^-* ( *r>y*)v^ 5 - 1 . 5- 

5. 5-9*5^5-13) Tl«*^**Lfc. ffc£ . 
S/Zn=l-2, 5t*5(ZrSiO t )-(Zn 

-S) ^^W«&^m«^W^cfflv^j:fite^fl|?g|SSS 
(4-5—4-8. 5-2 — 5-4. 5-6—5- 
8. 5-10-5-12feiV5-14-5-16) t 

[0216] a^ttfWffiKSMiBr^^Ttc 100^ 

*cxisHffimso%<v) Tx-mMiLm-f tit z*>. $/ 
z n \ if . mmtm&ri * Tcomm^ < * 

ofc. MikmzlL S/Zn = lT'ii200^ S/ 
Zn=l. 5TM:3 0 0B*IBL S/Zn = 2T1i4 0 0 
B«Sh S/Zn = 2. 5T'5 0 0» tm&ftSiLKt 
fr-?tz« 



[0217]*^ -hf£5£*. S/Zn = 2. 5*«fc 
t(ZrSi0 4 )-(Zn-S) ^tmSrSSIEttdi 

-8. 5- 1 2*>J:lX5-l 6) T\ KOELEiaA*! 
OOOO0«^^^ft^ S/Zn = 0. 5 — 
2 . OriS (ZrSiO,)-(Zn-S) IR^OtfS 

^mm^m^mffzm^^tzmcommmm^ (4-5— 
4-8. 5-1—5-3. 5-5—5-7. 5-9—5 

- 1 l*5±T/5- 1 3 — 5- 1 5 ) T'te. 1 00000 

lit* o 51 vmmfimhtitz. 

[0218] Sfc. £Ttf>««e»«E w>y)vm^4 

- 5— 4-8&«£l/5- 1 — 5- 1 6 ) fcfcHvc. figfe 

±IS^> A^R— S/Zn«|^i3^\ 
[02 19] ft-)t, WV^«*tt*5iWev>»0iBL» 

i ^ ( s<ojbff») / ( z ikojkt») ^ 2 zmtz-tm 



(£9) 103-233931 (P2 00 3-2 3 3 9 3 1 A) 



[02 20.] (ZrO;), (Zn-S) 

100 . x (mol%) (s£*,- 5 0SXS80) CCT*EIE 
StlS (Zr0 2 ) - (Zn-S) 3%<0#£k 

(Zr0 2 ) , (SiO 2 ) z (Zn-S)i 00 _,_ z (m 
ol%) (3W>, 50SY+ZS80, 20SYS7 
0, 1 lZX$kHZ*l& (ZrO z ) - 

(s i o 2 > - (zn-s) %<7mmiz-o\,^x i>mm 
[0221] (.mmm s > nsgM6 -n± , nm&mm 2 

fcrTB 2 *«S L £>Jh5£ LJtflHBEflBK* 2 6 fc H 

■amount** u m i coi^m^Jiii ii>*^ 2 commftm 
wm t -mm t comizm 2 co&mm 1 s 

[0222] 4m0l<Oflm8BIHIIEflc2 6 tijfcOJ: 3 Iz 

ymma^xfv^Ymm^-t-mm.) o. 6i5/xm 

m„ 6mm<VPMff>#V hmRtrlZ 

ffiLt.. .. 

[02 23] Cl<7DSMl<0±tC (Z.rSiO,) • 
64 (Z nS) 46 (mo 1%) «0|!l^f*«2^ 1 5 
0 nmC7)mZT\ G e 27 S n 8 S b 12 T e S3 (M^-%) 
ia^S4£9 nmcoJ*$T\ Ge -C r -N<7)Si20l?- 
fflJBl 0 5 5:3 nm^SSf, (ZnS) 80 (Si 
0 2 ) 20 (mo 1 %) <7>gS2£>f3HB;f*:JBl 0 6 5:5 0 n 
mOJ^ST. Ge„Cr 20 (jGFf%) ^©IR^ijEJl 7 
£4 0 nmOf$t, As-Pd-CucO^:WJi85r8 
0 n m T\ Xrty ^ U fc J: 0 JIBfcjSM U 
fc. 12«^Iil 0 5*Ji^2^S^*S 

-1 0 6 H9fc«HL=fc#£ii*L;fcfSyw5 

[0224] ;&^0laflRBasi*ffiflc2 6 1± % Si 1 (0^ 



mx.ntm2<r>mm,ftmi o 6commjmtcr>mt,zm2 

M 1 W^HH l-l cotifSiei^*^^^ t R« 

»i N (Zr S i 0 4 ) 54 (ZnS) 4 6 (mo 1%) <7)^ 
fiSiSr^-r^^N'-y^U^'^-^'-y h (1S1 0 0m 
m. f*6ram) £jftfl£SK£R 0 f*W. W-4 0 0 



WT, ArW ( 1 0 0%) Sr^AL-C.-i&O. 13P 

Mil i o 5 zmg-tzimiz. mmm 1 t,zx±&Lizit 

m2<n%-mmi ostamthTMtmmtzLxmtL 
tz. m2comm,frmi o 6Srjsai-rsxgtt. m& 
m i izx±i& i-i (Tmrnsmm 2 ■ 

tpwc* 0 . mkffim.co'ffiB.smMte 3 1 coamnm 

iz&H&m 2 <?Wm»m l 0 6 SrSltSlSi: RHUT 

[0225] JiLheOi 3 teLT»&iTJfc-?- ^7^6 
- 1 OflNRg&tggfr 2 6 CO^T . I^*«0^fttt3 

izxj^LKntmjmmizLxmm^tf. *mm 
xi±.- wm&nmmn. f5nyi4t.rixtc3g-n.siio 
mm&m 2 1 ernxmrntrftik Lx^^tp if 3 *>w^. 

xifi? > vtmco^ti^tiiz-o^ ^xm Kim Lmmzm^ 

»ittKOffP«<0IRt=««)fce— ^^"»T7— (Pp)fci 
t/yN'^TXys-V- (Pb) t*{=^6t=^-r. inAT, 
JtKOT-c* . 1 izX MUcI9 (C^:-m5f5|§ 

6 iCS - ^. 
[0 2 2 6] 
[556] 



















(mW) 




9- (mW) 








PP 


Pb 




Pp 


Pb 


e-i 




10CXD00 


10.8 


4.9 


100000 ut-h 


11.1 


5.0 


fcfctt 




100000 y _b 


11. 0 


&.0 


100000 


11.3 


5.2 



[0227] me izttt? i 3 si 1 cDigmfkJf 2 com 

mcOWZ (ZrSiO,) S( ( Z n S ) 4 6 ( m o 1 %) 

£fflv ^ mm. i cr>k\z^- v s y y/atj; ojbjr-t* 

Jl (ant>, K5t«8tT^a) OJB»£6Si:L*:#9i 

mmco-tyyjum-^e - 1 otsfsieia^ft:2 6x% s^s 

S:7Si:Lf>:Jt^Ji0^1tfi£^'ff?8fail^3 1 kR 



7x^7-^f>ws. m. ^mmx-it. moot 

WM2t Lt, (Z r S i 0 4 ) 54 (Z n S ) 46 (mo 
1%) «0«W&£WTS«»*»'S»J«t*« (Zr-Zn-S 

-O^W^Ji) $rfflV^*>\ ClWffi^li— fia|T'*> 0 . "Z 
r S i O, -Z n S^cOWftT'te. Z r S i 0,c7)^^ 

#3 3~6 7mo 1 XX'^^m^MMlZM^X , *^Sg 

« t BWHc AJff*«***» feixfc . $ tc . Si 1 ^Sim 



(SO) )03-23393 1 ( P 2 0 0 3 - 2 3 3 9 3 1 A ) 



#JB2i:LT, flficOZ r -Z n - S -03%$mJf£ffiV> 

[0228] (n»j7 ) mmmiTii. 

tTI23 5r#5St^* { ^±32BL^'if?Sfa^«s2 7 kHO 
«^«Jt&^- U » 1 <0i8«Wf £ JtflS 2 WfS^fWB 

[02293 3|s^|SftWc0fil«ie^tl£2 7i±&<D«k 5 lc 
bTffflllUfc. if, XMM1 i:H*tf>**l**MI 
U (Z nS) 80 ( S i O z ) 

20 (mo 1%) <7>M 1 1 02 £ 1 50 nmtf) 

JSST\ Ge-Cr-N<7)^l^II10 3S5nm 
cr>WZX\ Ge 27 Sn 8 Sb 12 Te 63 (M=?%) WlES 
Jf 4 £ 9 nm09J?$T\ (ZrSiO,) 5 , ( Z n S ) 
46 <7)^2c0pm*®6Sr 5 0 nm^f?t\ Ge 80 Cr 
20 W=f-%) <03K*iDE«DEJi 7 * 4 Onm^T, A 

g-P d-Cu<9RltJH8£:80 nmcOJ5§T\ ;*.^-y 

• 10 2fci^l^ISl03^Sii> 195: 

[0230] ^mm<^mm$&te2. h&.wh<?m 

m l co-^®* l o 3ff>mMTMimaLrzj^^x/i>zm 



m i covyyju^ i-i (^mmdM^m^^t r« 
fcl/CfWLfc. UK i o#®jb 1 o 3 £«jBt-rs:ai 

BEEgti:, (ZrSiO,) 5 , (ZnS) )6 £0lMt 
n^^'J^-yvh (ISlOOmm, 
6mm) fcJBu. j£M3£S£#A^&;#X£ A r #.X 
(100%) tL, /t7-*4 0 0WfcL s JEtl5r$t7 
0. 1 3PafcbT5I^U3t. ft. SI 1 OUmffcS 1 0 

2 £j£Si-r&x§j±, ga&09 1 izxJMLtz^-yyjum 

^•1-1 OtiHSISIKgEtt: 2 5 OfBKfrifetefe It * * 1 «0 
JfiH-r IS k PWRT i> $> & . 

[0231] feLhOJ: 5 CL-Tfltfeftfc^SlOBWtWV 
7VW#*7 - 1 OffiffilBSiaSI*2 7 lZ-0\ ">T , ftttfM 

Sr. ^HfeglJ 1 tCTi^L^WtiifflBiett LTIHIL^ 
#>\ *3HfcWTtt. «*tt<9W««\ E«fli4fcC*i.te 

i&tzm2 emmm e t cofsx-Mm&f&k lt v*sr^ 

(Pp ) i:ftCt7t^t. 

[0232] 

[H7] 









KsBSk 








a' (mW) 






(mW) 










Pb 






Pb 


7-1 




L00000 £l_h 


10.5 


4.7 


100000 


10.8 


4.9 


ttttfc 




100000 £l.h 


11.0 


6.0 


100000 UXJb 


11.3 


6.7. 



[02331 ^7 krjjrf x o m2commfam e cm 

m<7)MZ (ZrS i0 4 ) 54 (ZnS) 46 (mo 1%) 

mm<n*r>'T)vm j % i - 1 o*«e««# 2 7 t\ s&f* 
& 7 m t Ltzimm^m^m^commmmt^3 1 1 m 
mommfe. momLmw. ^iix/^ 

yr;Hf7 - 1 coff#Bie»«E*2 7co (Elflo^rv^ 
ffiSB^feJt*) RcSSB!Mlti2O%"C2b0. Ra^SOffi 
l43XT»-5fc. »2<0B«*Jf6 
k LT. (2 r S i 0 4 ) 54 (Zn S) 46 (mo 1 %) 
tfDtt*Sr*-r & (Zr-Zn-S-Oi 
W^®) *fflV^#. i<?5ffl«ti— Zr S i 
0 4 - Z n S3R^0*mTtt. Z r S i 0 4 cO-frW** 5 3 3 
— 6 7mo 1 %T*5ffl«iEH^SoT. *^iffe^Ji:R 
«tzS»^:SS^#A>il^ 0 ^fetc. ^2^l5Hi#:Ji6 
hit, ffiOZ r - 2 n - S - O^f ^ ffl^T {> i 



izxmi Zmm LtcW Z>±3£ LfcflWBB««* 2 8 h |5) 

»^fB^**f zmmmmftz fm Ltz . 
[0235] ^mmmcr>mmmmi^2 s ir^x o iz 

LTfHKLfc. SSlOULt;^21n 

^-^*®^J:V^7l^^*ffl04»^HBg)B) 0. 3 
2^m<^|grt»^OT«®CC^Rtt4>*Lfe. Mil 2 
0mm, 1^1. lmmCOn^O^U^— 

[0236] ClOlSl 0 1 <7)_btz; Ag-Pd-Cu 
*5±VA 1 C r«0 2JBflBt^RStJ18S:-€-<X-P<x8 0 n 
m*5it^l 0 nm^IST, (Z r S i 0 4 ) 54 (Zn 
S ) 46 (mo 1 %) COWZ2commfcM6£ 1 6 nm<7)ii: 
$T\ Ge 37 . 5 Sb 11 Te 51 . 5 (M^%) <Oie«il4S: 
1 1 nmOJSST\ ( Z r S i 0 4 ) 54 ( Z n S ) 
4 6 ( m o 1 %> cof^lfrJi 2 6 8 n mC0i?$ 



(6 1) )03-233931 (P2003-233931A) 



[.0237]M18Mimili, &CD£olzl, 
xmmLtz. £-f, Ag-Pd-Cuco/lSr, Jfeftftll 

1 C r COffl^^-tS^ilEJ^^SX^N-v^ If V^^- 
y-y b (Igl 0 0mm, P6mm) a:f£M£IBtiE 
Ar#X ( 1 0 0%) £^ALT. SO. 4P 
a^OT. ^7—2 0 0WVWffiZ.'*'v* , J V^St^t 
->tz. ZtllZj: 9 . Ag-Pd-Cu<Ol<7)±AlCr 
<0«fc»jacU 2JW«ft<3R#M8«:»jSLJfc. 

[02381H2 OStttfUl 6 £fi!cSH- V ^X 

ii. (ZrSiO,) 5 , (ZnS) )6 (mol%)<0l 

fll 0 0mm, JS*6mm) £«£MiSSC5X 0 .J* 
7-4 0 0WT, Ar» (1 0 0%) £t§ALT, 

o . l 3 p a<Dff:*rT, iSJ^ftx^-y * y >?~i<¥fi 

[0239] immA &f8m-t2>jmizi$\,\Ti&. g e 
-sb-Teif}w«5^. v ?'j y-y h 

(If 100mm, P6mm) £i£ffiSi£fit]& 9tt 
H\ 0 0WT, Ar#X (97%) kN 2 #.X 

( 3 % ) £Oig^'x$-^A LTESiExyt -y ^ y >-y^^T 
->*:. xys'-y^^coff^JtiSO. 13PakUt. 

[0 24 0] miOiSm#:«2^^M-t2,X@l±, §51 
commte® 2 ±> J: tXJg 2 ^ISlEfrJl 6 ^SMC PI tffl 

2cOl3§«*il6 2r^K-rsiafc|iI«tcLT, 

[0241] JiLhcO J; ? t,Z LTSS 1 0 1 cr,±.i,zmm 

8, cDism«sii 6 . mm a a xx/m i <omm#m 

BiSrm i coism#:® 2 cxuc^mi. „ i^U-t^hSS 
fl:tt«»o±fe:. y$.-mwi not Lxm.mi 20m 

zittz. -?-LT, ys-stsu 1 o<?5H*»A>ae>f«tBR 

^sS;i.s«ii93&<i ou-mcom^x-m^ti. 
«s 1 1 0 zmmm 9 LtaifttcHi 0 . 

[0242] aaHtrBfc LT. 

7 0 n mCO^frl^-if Srffi-oT , flIHEttJHEtt 2 8(7) 
fHifyf 4 Sr » ^2 2 2—6 0 mm<7)ffiB<0^ifcfg48j*rC 

im±wt=X'> x & juts . ; *u= £ y %jj»fi:ia 

[0243] SflxT, Jt«8W)3t:«>ts ffi 1 <7>f£m#:JI 2 

t le&Ji 4 1 <orb i ism 2 io^m*® 6 1 vsmm 4 k 

cOSfc, Ge-Cr-N<7)gll<0#ffiJf 1 0 3fcJ:Z/^ 

m 2 tsxz/m 2 wmmbm 6 te«*.T. (z n s> 



bo (si o 2 ) 20 (mo 1 %) omoismfwgi 02 
ms#Hk#t:imL>ti tw^tr) . si^n 10 
[0244] ; nimmnmwsssmmt. m 1 *>#in 

110 3ts£Tf%S2<0?mmi 0 5SrBgJR-TSX^'o 

ift=» 1 nmmfam 1 0 2&£v c m2cDmm#m 1 0 6 
£j£Bn-r&ig£, 1 i,zximLtzimm^>m^ 
mj&wm&mto 3 1 ofwce-sacfew a & ^ t if« 

[0245] tLhco «fc -5 LT#6*l7t1?-^7*;PS-^8 
- 1 cOfiff8fBi§SSffr2 8*3J:t/ifcSEi5iJc7)tf^l5SiM* 

A7- (Pp) t*l:*8l:mt. 
[0246] 2fc^660iJtCT . ffim&£Mfc2 8 CJ3»t4 

[0247] ffif81£i£^2 8<om05ML##*^ttfg 
wWBtelRL.. IQteWll<0«^i:R«<7>fli^offi«IE^ 
^X^AtCT. iS*4 0 5nm^^^U-ifi:^nSSc 
0. 8 5C0ft<mi/^X*mmL. 2 3GB^affl^<75lE 

m/»'tu. cnr (ep*>, immmts^x 

[0 248] *'3iELiaR.S:«it5&#-4IR<OSffl^fe 
fr^WIWK, t— j5»>t«7— (Pp) iSjctPN'-fT* 
Xvn'V- (Pb) SrJaT<0*«TlftSLte. I — - 

S^N'V— U'OWt- 9iV7— (mW) kffi^N'V 
-U^/UcDA"* TXyN'V— (mW) k^Tv\ =1 7— 

0. 1 6;um<02Tfi-Si-£iES§UB4c7>|SI— 

lei omts^ufc. 2Tm^z 1 0Efg^.L7tst, c 

N RSr SJ5t LJt . 2 Tfi^ l o HlSSi^^ . JUT* 

jfirTS k # <7>Wi/h0>\Z— 9>V7— cr> l . 2iSWN*7— 
PpC^U. *Jt. Jitek|5]«t;LT2Tfi^2-l 

L, e^A— ^«ffit=9T«^*liai«a»* 

m^m^Lx2Tm^eom^m^L. lomie 



(6 2 



&mt LX&tbtz . 2 Tfi#w l 0 S8BSi5±t/ 9 Tffl; 

Sg-JsTTiUr, P P s57mW, PbS3. 5mWJS£t 
[0 249] *9«L»*8U^*>tS*fc**» , 53B 

—rytiw-sem ^*tfb<ttmmmw 2 s tenure 

fc«*S it^^WiC 9 Tff-f-*: 1 L,fc«fc: 2 

T«-»*«ftL. mjgi39RE«bfc»ca«ufc2T* 
^■commzm-t , 9 T«*ar 1 mafc## L^^sa 

mgcte, 1. 2. 3. 5. 1 0, 1 00, 200, 50 
0, 1000, 2000, 3000, 5000. 700 
0, lOOOOOkUc. 1 0®m'OmLtitir&cn>CN 
Ktoiim&m**»t L-T , CNR#'2d 

gl^ES^kflfrU ^k^JftOjELEB&te.fc 9*§ 

«Kflc2 8<O»03BLIsBBtt±l^Ell*Ui*<»abu. 
[02 50] 
[*8] 





3*Si 






^* !?- <mW) 




Pb 


8-1 


ML 


ioooo wJb. 


5.0 


2.S 


ifctte 


*SL 


10000 giii 


e.o 


2.4 



[0251] ^mmm^yy^^s - 1 ^titssiH^ 

JK*2 8T'«±, H 1 fcSrf «t 5=5r«fBfB^«*2 5 kit 
, Wfc±.^<K&M<F)fomWfi&X*-h S^k. iaiS& 

w=J 5 fscti i t v -> h z t em^c < . * 

l«»l«*Wi2*}J:t^(S2<0R«*ii6tLr. (Zr 
S iO») 5 4 (ZnS)„ (mo 1%) <0fflj££3rf& 
(Zr-Zn-S-Olffll) £J8Vi 

8-1 tf)««K»8E*2 8«0 (IHfl<0*V^FHa5U:*Jtt 
I,) RcHSMl(i2 0%TJ>0, Ra*aH»4 3^*C» 

8te, mm £Vm 2 o#ffi«fcRW^Jt«W*>tiW»K 



)03-23393 1 (P2003-23 3931A) 

mat t mm*Mm* **tz t . 

[0252] ^S£OT^^r;U#-§-8 - 1 OfilfSiaSi 
I#28m^llii<t t/Sfl 2 <0i8«tisJ!«0)R#fc: Z r 
S i ® 
«Zr-Zn-S-OMMS:ffl^t»J:K 

[0253] ifc, :**ttW*5W«HEfflaW*2 8Tli. 
* 1 *J ±tffg 2 <3»ttfWiO;R#fcZ r-Zn-S-O 

^v^. — flajkLT, mi&£V&2<7MWfcWi<r>^-? 

n*-tKZr-Zn-S-03MimitfflVV 
tJHSffcSfc:, fiaRHTfle*^ ( Z n S ) 80 (SiOi)io 
{mo 1%) tf>iH*t=firt-*««*ffl^. H*ffi*-*>IJW 
ffcjf kK&Ji k coPtSt^.®® £t&(t 3 fli k L-T i> J: 

tltl. ftoT. l^*ItUZr-Zn-S-OM 
«Jl*JBv**£i:fc:J: 0, JP 1 * ±tf*2<73»« 

k lanii k «oiafc - tii-riUB v ^t v 2 m^mm 

fio, JtJKPk73fl|^e^«#:kia]^Ottfil2rii» 

[0254] {$mm 9 ) ustCT 9 -cti, mmcmm.5 

[0255] ^ffiM^'tflSieiiiKfr 2 9 {i<X<7) i. 3 1= 
LtffflL^. a-f, k |5I«<7Dtt« 101$$ 

fiiL, ZcomWLl 0 1C75±(C Ag-Pd-Cut3j;l^ 
A 1 C r co 2 Jf 1f 3tcOf& 2 WKttJl 2 0 £ ^il-T ft 8 0 
nmiii^lOnm^t, (ZrSiO,) (3 (Z 
nS) 57 (mo 1 %) (VmSCOfflmkMl 9 & 1 6 nm 
»J|ST. Gc.jSbnTe,,., (K^%>«>»2« 
leHfeJl 1 8S: 1 1 nnKDSSt, (ZrSiO,) 
„ (ZnS) 57 (mo 1 %) W»4<0BW«cJil7t6 

!t. iixtCiO, SfilOlWitc. m2ff^Ji2 2# 

[0 2 5 6] JB2<OESt*2 0*Jj:U : *2<oa2IHI18 
*«K-r*XStt. ^MW8coffi$&ie$iJ&#2 8cOtf^ 

kPi^co^fr-c-^tL-^ix^L/t. *Jt, m5c?>mn# 
m 1 9««fct>"m4coisii:f!i5Ji 1 7 sr^-r^xsii, 

(Zr S i 0«> 43 (ZnS) 67 (mo 1%) COilBitSr 
iri-iWMPbA&ZJi-v* >" <^l 

0 o mm, 

WTflffil£il«*2 8<0f»arj£tc*ilt5»2O»«iMi 
6 fe J: t^m 1 2 Sr 4 IS fc *ti**iW 

[0257] m2imm 2 2<0±lC, CTxtfXtr 



(63) )03-233931 (P2003-233931A) 



16*^WJML^„ itLtctO, WtLfc»l|IW»i5>* 
0, l&HE?Lfc*BIil 6#3 0/imtfDl?£T-JBfiK2 

[02 583 mi^WmjMt LT , &*6 

7 0nmO¥»*I/-f&ttTr. ^2lffgS2 2^B 
2«0iE«Wi 1 8 Sr. ¥412 2~6 Omm<7)KM«i 

[ 0 2 5 9 3 We ja_b*>J: 3 fcUT«/i«S*<O^H 
if 1 6^±IC. T i O 2 ^30^m^ill 5 St 1 5 n 
m<?5#£T\ Ag-P d-CuOmicOKStei 4 £ 1 
0nmC9JI£-C\ (Z r S i 0 4 ) 43 ( ZnS ) 57 (m 
o 1 %) <7?^2^«#:JI6 £ 1 2 nmtfOJS£T\ Ge 
38 Sb 10 Te 52 (M^%) C?>mi<Vimmi 3 £6 nm 
<7)J?£T\ (ZrSi 0 4 ) 43 (ZnS) 57 (mol 
%) ^|gl^fj$W:B2£4 5nmfyW£T\ .X^y* 

y v^tc j: onij^BejKLJt. ztuzx mi mmm 

[0 2 60 3 H3^f*ll 5£*fflWSietci3V* 

y^-f 7 h (MlOOmm, ?»6mm) Srffl 
W A*7-4 0 0WT, Ar#X(97%) t0 2 ^ 
(3%) ktf)fi^S:»ALT, i&0 . 13PaOE 

[02611^1 tf>KW Jf 1 4 SrJfilW-iZEgtt. J1J¥ 

$ &2£z.tiz turn*. ±MtcoM2<nKmm 2 0 nzairt 

[02 62 3 12«ifftl 6 5: «iW6IS»4. <Z 
r S i 0 4 ) 43 ( Z n S ) 67 <?3«il£ *m*»4>« 
SaA- 7 3"jy^-y7h (IllOOmm, m&-6 
mm) S:j£lg§£gfcrB5l9ttl-7\ A'7-5 0 0Wt\ Ar 
#X ( 10 0%) SrS?ALT. ftO . 1 30ff^lT. HE 

jajs^^tv^y^tr^fojt. 

[02633 ^1 ^iBSjyf 1 3 SrfiSBN-i-IifUciiVvc; 
t± s G e - S b-Te*ffl*>«i,XA-./^ 'J 
-y-yh (ftlOOmm. f^6mm) SrfiSM^a^ 
StOWt, /<7-5 0Wt< Ar#7(100%) 
ALT. itgE^N'-y^UV^'Sr^ToTt, ^N°-y^^<Off 
*I4»0. 1 3PatLfc. 

[02 643 S1 OfSmtWI 2 SrjftlW Sllli. m 1 

*jwwwb 2fcj;^n2 <oism*ii 6 tfmmmz r 



[026 53 J^LhOi oizLxmmi 0 1 Oj^Jg l O 

meatus** i <7>mntem 2 oiciwii l h tm ttzm 

>HHWkttttll80±C ^S-MEl lOkLTISl 
2 0mm, if^-6 5^m<5DR^^U?r>— ^^-h^K 

■UfcBSBM-LTlHllBSrSMtS-li*. i*OSJ:»3. WfcLsfc 

5-^«l 1 0*&&S9$:iYLrmmmzte*)iZ*> J £ 

[02663 m2co%m<ikxmtLx. 

ftfi6 7 0 nmD)iHW(tl/-f SttoT, Sgltif#gJl2 
1 <OS?S 1 CDfaiiJi 1 3 $■ s ^@2 2 — 6 0 mm<7D^B)c5D 

13 , - 1 ^tff^gfa^«#:2 9 <OfWH*% 

7U. 

[02673 JiLBDi: o (,Z LTft hfLtz^r^zrjvm^ 9 
- 1 anttiS4HKffc2 9 fcO^t . m 1 flHBJI 2 1 $i£ 

Tfm2mmm22mz. mm^mcommnmt/msm 

ys-v— ( P p ) fcit^y^ T*iV7- ( P b ) h^tc^ 
[02683 J&mMlzX . ffifgf 2 9^feit2. 

^is«£«w^ttwfF«4SUte«i tiamftTff^ 

Jt#. S&11f¥8JB2 1 tm2tifflm2 2<r>*tl.^tUZ-3 

^rMm^mzw<-tifiX'm%&. a/s. fmssttiK 

«s2 9tfO^0jgLS$^x1±tlcDrFW«i, ^)56M8tCl 

flMW2 1 ^HS2flnBJI2 2<0**t-P*Uc2 3GBM 
ffl^OlS^Sr^ToT. miff#S21i:m2ffi^&122 

At i mm 2 1 icieii-r &mzi±. u—vx 12**1 

COS^SI 3 Sg2tff$gM2 2Srie^f 
t(±. 1^— 1 2 £!H2<7)!fiijfeJl 1 813Sli$*t. 

ffi!21fPpS14mW > Pb£7mW (m2Wmm 
22T'{±. l8HffB®2 1 Zm-iTZKU—fftl 2* 

[02693 
[£19 3 
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fc" -f/v' 7- 






fc* -frT 


•* 






Pp (mW) 






Pp (raW) 


e-i 




10000 &L b 


11 




1D00D J£*_L 


6.6 



[02701^9 c^rTJ: 3 fc, ^mmmco^yy)^ 

-f - 9 - 1 ^)'ffffSte^#2 9 Til. H 1 fc^-f <k 3 5rW 

mmrnvt 25 1 jt^x . skji^^^-^^b^s)®*^ 

T&4 - fc . S8[-hfc 2-3fiLhOflHBJl*«fc & £ fc . IS 
ttftfrjFIMra i fc , S: £>tf ME»B*j&<*& 1 0 fglciM 
iT^SCfcfcBflfi&SK. 3lli8«*JB2. SS2i?S®fr 
JB6. Jg4f$mttJIl 7fc«J:trf|l5<0!8B#Jf 1 9 fc U 
T\ Z r S i 0 4 -ZnS^<^t^#><ofi£&/i£fflV-> 

WCT fRS L*r«f >T)Um^ 9-1 iOfflfgie^«* 2 9 

l£mgli6%fcU RaiSfHBliO. 7%T'S>oJt. m 
2tMMI2 2«ORcRfH»±2 5S6f*0s RafftiHB 

[0271] #mmmeD-V>y)\s&^-9 - 1 COffifgiEii 

14 cDgis«ss 1 7 & it/si 5 commwm l 9 <0:£T fc 

Z r S i 0 4 -Z n SW^1#f^£>j£5>Jl£JlV'>fc 

ffiWZr-Zn-S-O^fll (#R{£Zr0 2 
-S i 0 2 -ZnSC0^<7>ttfAX-$>r>X . Zr0 2 HX 
t/S i 0 2 o^rfi**M^£>*m#^j££/l) 
Jffcffl V %T fc fi»«rtttfi*<» ^tut: . 
[02723 *3eM^OflNH&HKflc2 9T"{±. 

1 7*5.fct/g55<73Si«<Wll 9<^tCZr-Zn-S 

jtsix*^. — «ku-r. i ix bmwfomco 0 < 

fcfc — 3CZr-Zn-S-OMf4II:ffll\ 
SS«fWf fcs 0!;t{±'$£*:O ( Z n S ) 80 ( S i 0 2 ) 20 

(mo 1%) comf&zitr&tfmtrm^. smrx^mm 
v*. i^-^fc^v^fc^^jfcisias^m^t^ix 

[0273] £ 4>fc. 4^EK0|<OflnBaEttJKfic2 9T 

wmi 73skifim5<?msfom\ 9^-cfc. mtfflss; 

fcffS^n-Ofc-O^T. fl^&fflJ&^MSfSrffl^S.rfc 

t t# & . *<o«*fc fc*j8ftw<r«s* fc imjKfciy? 
[0274] (stj&swi 1 0 ) mmm 1 0 -eta, igfco» 

ffil 6 fcT 0 6 £#f8? L=5r*<^ -B£ L>ttif#fiffiffl8SiMfc 3 0 

mom mt rnmik 3 0 wr t± , ±» * t-^ j^jspj 1 



- 9 Offfgf EiS3£#:fc:fc *t 4 »W*W1 fc iilS^ 0 . M 1 
<F>%mm3i&£V : m2<r>$mm 5tZr-2n-S-0 
i&fmjg £ ffl Vtf: fc & . 

[0275] 4^0flHEIEW*#3 0 (i&tf>J: -5 fc 
LTfNHLfc. *r , SOt« 1 fc RS^lt 1 
L. If««liO±t. (ZnS) ao (S i 0 2 ) 
20 ( m o 1 %) com 1 <OBS9EfWg 1 0 2 £ 1 5 0 nmO 
m%X\ (ZrS i0 4 ) si (ZnS) 46 (mo 1%) 
<OMlCD%-Wm3Z5 nmCDmZX\ Ge 27 Sn 8 Sb 
12 Te 63 (S^%) Oie^yB4 5r9nmfiOJ?§-C\ (Z 
rSi0 4 ) 54 (Zn S ) ,6 (mo 1 %) cr>M2cr>%M 
S5 5 nmCOlW-^X'^ (ZnS) 80 (SiO 2 ) 
20 ( m o 1 % ) (DmzcOWmfom l 0 6 £ 5 0 nm(Ol 
£T\ Ge 8 ,Cr !0 <03te«WJffllIEfli 7 * 4 p 

nmCD/?£T\ Ag-Pd-CuOSftfl8 5r8 0nm 

Il^)ilftl 1 0 2&£V : m2cvMmikm 10 6 

1 fc<lifen.-SfcOfc|SI«T-fci». 

[0276] zcomrnmmft3 oiz. m 1 ^®S3 
*ij:uf*2<o#arJi5o*m3&*j»'Sr4jatiftv%-r. i©s 

W 1 t=T #13 L^fi^«^fiSfBI2li«* 3 1 (191: 
#Bioifc) fclsMTcabO. Jll<0*ffiJ13S3J:r/»2 

co^bji 5 cog<mrs &m\,->x ztitmmi,zLxftmL 

fc. »l<0*HJ13*JJ:Z«(t2<0Jff-HJi5Ofl6BD:S 
ti, (Zr Si0 4 ) 54 (ZnS) 4 6 (mo 1%) <7)ia 

rtt*^*««3&»6rt*;v'w*y^*— h (s 

1100mm. I*6mm) Sr^M^ISfclX Dttit. 
"7—4 0 OWt's Ar#X ( 1 0 0%) ZmXVX . ft 
0 . 1 3 P a^S^jT. ^iftX^N'-y ^ 'J y^ff-o 

[0277] JiLh^«t a izLx&^titiyyyfum^i 

0 - 1 Ofif fgKH«#: 3 0 fcOV>T , 

1 fcT±xt!bfcc7)fc(5{3:'[Rl«fcL-CP«Ufc*>\ *^tg 

«-c»±. ««e<ofWBi±. iBsmi4fcc:nfc«-r4^® 
ra<73^. «k o mmizizmm tmi o^-mrn 3 a <t vm 

2cr>%mm 5<WSt< fc fc— ^fc <rt®XMMW&3L LX 
^^^fc'o^lS^SifcfciOHSSLfc. *fc. *fiO 

yHIEit^T (m% s vyV-f/U-fmUzJ: 
*) ) ?>u- -fmm Xlfyy KIEIitfO-eix-mfc-P v 
^.OigLH^SriB^^ifctciO^iSLfc. Cl^feO^ 
*«:! otc^-r. Sn^T, JtttOfctoU:. ^MCTlfcT 
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im LfcH 9 izTjk-i-mtmmnmmsmMtk 3 1 c^v^ [ o 2 7 s ] 



fx?** 


5f 




*7 is KRffik 




n' 9- (raW) 




^'9- (mW) 






Pp 


Pb 


10-1 


SSL 


100000 ^JLJt 


10,6 


4.7 


100000 £i._h 


11.0 


4.9 




ML, 


100000 n*. 


11.0 


6.0 


100000 ex ji 


11.3 


B.2 



[02791 ^10 irZyprti: o lz^ Rmmcowmiz ( Z 

r S i 0 4 ) 54 (ZnS) , 6 (mo 1 %) SrfflV^*^ 
Sfi^jOlf ^VW## 10-1 <7)ffi^f£gf»^#:3 0T\ it 

[0280] ^mmmizxtiiL sii^uzr-z 

n-S-O^m/ISrJSvv tSfgia§i^*cr)jimii:t¥* 

n-S-0^^^-g>|?-®ii(i. »OGe-Cr 
- N^^SI^i ? ^RJE'ttX^-v 9 V >^Z{&t>-f. 

ti^'^t, *mmuzj;ti&, &mmsh<omm> 

^mm^^^CD Ge-Cr-N <0$mM J: 

[028i]^ ^mtmico^y°)u^ 10-1 cow 
mimmfa3ox'i±. ^1^113*5^2^1 

MStLX. (Zr S i 0 4 ) 54 (ZnS) 4G (mo 1 
% ) ^^^f &ttmfrt>$L&m (Zr-Zn-S- 

Zr-Zn-S-OMPI$:M^t()J:^ 0 ^ 

1 coftmm 3tm2 cr>&mm 5 1 lt . s v 

z r - z n - s - o&ttmm&m)* ^X h x v ^ 
[0282] immmi 1) rnmmi lT-iz. mfficom 

zm*^tm±ximL?z 0 

C0283] ^mmmcommmmi^2 si*. 12^1 
m*e^it^mi (Dmmtemtfmz ( z r o 2 > 50 ( s 

i 0 2 ) 30 (ZnS) 20 (mo 1%) 9 > 

Ge 35 Sn 10 Sb 4 Te 51 (HH^ ) . Ge 45 BiJe 
51 (.Hf^X) . Ge 42 Sn 3 B i 4 Te 51 (JK?%) . G 
e 48 Sb 2 B i 2 Te 5 i (MrfX) . Ge 42 Sn 3 Sb 3 B 
i]Te 51 (J^^%) . Ag 2 I n 3 Sb 77 Te 18 
%> ^i:tXSb 7 7Te 18 Ge 5 ) frhfchA 

u mi^j:ifm2commi^m^mj:m^:^izim 
m^mmm^^m Ltz&zm^xztit mmizv x& 

[0 2 84] mi&mstmmiz. oi^it:, a 

g-P d-Cufc^A 1 C r^2®ffBt<0SUtf/f 8£ 



^^ix8 0 nm&J:tfl 0 nmcOiS£T\ (Z r 
0 2 ) 50 ( S i 0 2 ) 30 (ZnS) 20 (mo 1 %) 0DgS2 
<?>if$Sf«i 6^16n mcOJS^T\ Si 1 tc^~T«^ 
£>J&£f&£i:;i4£ 1 1 nm. (ZrO 2 ) 50 (SiO z ) 
3 0 (ZnS) 2 o (mo 1%) com 1 comMi^M 2 £ 6 8 

[0285] *^5g^Jc7Mf$glEii^2 8 SrfBBM-fcfc 
f 1 ^11*S^ J:^20il*l^fiJcllgH 
&ivni. (Zr0 2 ) 50 (S i 0 2 ) 30 (ZnS) 

20 (mo i %> &m&zz^&nmfrtb>&&x^v?v 

V (till 00mm v f^6mm) 

£ ^-fc . m i<omw>ftm& xx/m 2 ^emtfMi^ttR 

4 0 0WfcU ff*£*l70. 13PafcU fiH^StC 
iAt4#Xl:liAr^ (100%) Srfflv^. 
[0 286] t^l/f^l 1-1 — 1 1-700 

flWBiE«H8#2 8 ftfWM-*fc*>*c. feii»oj£jgLOS 

RS^v^'jy^-y-yh (tfilOOmm, J?^ 
6 mm) £*;h^;hJJVVte, IS»«0*KXS 
tt. V ^ftl^tVT^tOUT k . yN OT 7— £ l OOWh 
L.JE^f^^O. 13PatU«ll^At^ 
XdiAr^ (9 7%) i:N^X ( 3%) tcom^ 

tf^&mi^tz* 

[0287]xA 7 ^)j >-^a^ i onmsttrztmm 

[0288] ^^flfe^jSmxm. B0*b*II8*5J:V 

[0289] ULhcOi: d ^ LT»fe*ufelf- yr;PSf 1 
1-1 — 11-7 <?0fSfgfeiS«K*^V . ^StCT 8 £ 

(pp) i ^-r 0 tf$gfSii^*2 8o 

4 0 5 nmcD^ftlz-^fhllBCIifcO. 8 5^»ftl/y 
[0290] 
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[SI 1] 



















A* 9 • 


(mW) 






mm 




Pp 


Pb 


11-1 






10000 JJJl± 


6.1 


2.1 


11-9, 


Ge«Bi«T B|11 




10000 £l± 


5.9 


2.0 


11-3 


G e,iaSnsBi«TeAi 




10000 JJU: 


5.S 


1.9 


11-4 






10000 Si Ji 


5.0 


2.2 


11-6 


G 6 ^n s SbJBi,Te, n 




10000 JSiJi 


6.1 


2.0 


11-6 


ABaa.SbTrTe,,, 




10000 £X± 


6.2 


1.9 


11-7 


Sb„Tfe 1B Ge« 




10000 


6.0 


2.0 



[02 9 1 1*11 IZ £*Uf . BH4 «0*m*«*3S 
ftS«Tfc. HatJKl 0m/W«ttt. ^V^^&tt*5 

£>:ft*:, iridic:. (ZrOj) 50 (S i 0 2 ) 30 (Z 
nS) 20 (mo 1 %) frbtfL&-$m*m\ii£VWi2.<?> 

[0292] (mtmi2) pj±.<ommmi~~i it 

W#RteJ:r>-rflW8*gB»-r*flffiBE««*2 0 7^ 
S3 Lrt: . :*mffl<OflMlffittgEft: 2 0 7t±v & * 

[02 93] ^Mm<Offl6Mmm#2 O 7J±&<7)± 5 

m % iH5mmfcJ:t>'/¥$ 1 mm COS ilf2 O 1 
U C^S«2 0 1 <0_hlc, AucOTSBmSi2 0 2 5- 

1. OmmXl. 0 mm<r>ffit&t,Zl$.£ 0 . l^imt. G 
e 38 Sb 10 Te 62 (■itSlfot LTIiGe 8 Sb 2 Te„ fc 
aiESfLi. ) <?m$tim2 0 5 SrSfgO . 2ramfflRl 
®l^(C/?$0. l^mt\ (Zr S i O,) 54 (Zn 
S) 45 eoBr»vSP2 0 6SrO. 6mmx 0 . 6mm«fl 

( ffi Lffi35ft;« 2 0 5 t=ffiSgfl:« 205tRt 

J£3T\ Aucr>_hg|5fl?E2 045-0. 6mmX0. 6m 
m<7>m$&zW-% 0 . l«mt*. X/1-/^U V^ffitC i 0 
JRiJSItSL-*:. 

[0294] fflSCfl:»2 0 5 *jMW4IB"tt±. G e 
-Sb-TeM8*>^^ 7 ^ij y, 

(IllOOmm, f^6mm) fcfifcffitSIElcSX >? ft 
ft. 7N-V-1 0 OWT\ Ar^X(100%) CDil-S-tf 

cOJEtltl^O. 13Pafc tiz. Bf^gB2 0 6Sr 

jSJK-r&I&Cttu (ZrS iO,) 5 4 (ZnS) 46 0 

(IllOOram, iA6mm) £ ftSJt^lltCffi 9 ft 
Its ^V— 5 0 OWt, Ar#X(10 0%) ZmAL 



0 5i3J:I/BB»iSS2 0 69K3^(£flWL^J:atc. fig. 

bw-a: # mgwom s- •? 9 mmx-m t # * «t 

tz.n, ffi^-f bSP 2 0 5*JitfKJ!fe«2 0 6<0»tfcO« 

[0295] *B2?-ft;SB2 0 5*3i;t/Bi«HfB2 0 6541231: 
SB 2 0 3£«ll«U «3Bffc«2 0 5#*5Sgjtc»3 t i 
^WKflWCKS t . 8Fri*ta52 0 6***56^ izwo k Z 
?,CZr-Zn-S-OSW*Bita8in. 

[0296] ^. TS&m@2 0 2 SrfiS^-SXgfe XV 
±Mmm2 0 4 £fi£Si-r£>x:gf4, 9 v yfmz 

[0297] Ja±<0 J: d fcLTfMBL.fc*SI«S«i^flMB 
ieHi^f+2 0 7l:«SieUx^/^-SrEPin-tS Z t izX 
•oTffl^-ftSB 2 0 5 feTffl^ft^ei l.;^^ 118 (2 

2 0 7 ^KrffilUfi, iH 7 £j^til$8IEI38&ti: 2 0 7 
A-Bte»o-C»SS-rtIte«)BrUfcBfBf*^L-C^4. 
[0298] «fc 9f$SI«4. E8^5rTJ: 3 fc. 2-?« 
EPJfiSP 2 12 ^T^m 2 0 213 ilXJigp^ffi 2 0 4 £ 

a u v- FiST^ft.-rfutf^-T * v^-ri> ;tc±r. 

Ts EPJDg?2 1 2 2r^)-LT«^.61l*is2 s ^./g|^a J Lg 

a2 1 4 vfummmte (j*=tv) 207 tc^t^. 
c: <rMm$n%^y*-/m.?^ trnm 2 1 4tct3v%t. t 
202 1 _hgpms 204 iz&«mwti* tix visw 

JfigP2 1 2«Olfl^{±, /V\s*&£M2 0 8*^-f «y^-2 
10t^U8«$<l. SSuBl^fl2 0 9**^^ 

•yf 2 1 1 £tf-LTJ£&§*l.TV^:. ^StiH!l^t52 0 9 
14. m^m&2 0 9t,z£^XMfcZth&f&ijimcr>ffl& 
Zm%.-*Z> ! P\%.&2 1 3t=3NK3*vCVtt:. ^xJtt 
SP2 0 8t*i-oTEpjDgP2 1 2Sr^-LT±a5^:@2 0 4 
fe±T>"TSSm^2 0 2<7)^(cCBf^\V^5giL, TSi5m 

1202 fcjhswss 2 o 4 fcai9<oaa%tt$&&ajg# 

2 0 9W r> TSS^ L . i eo&tnM^m&i m%£l 2 1 



^•fkSfl 2 0 5 WffitfXWBfcJII* £ fc tfiT* h . 
[02 993 ^SSWItfO*^-. fflSMfcfflS 2 0 5«9fflu£U: 
6 3 0°C, SS^fbaKti 17 0-C. ^fa-fb^SJi 13 0 
n sTfcoJt. TS5«®2 0 2 fc Jb§B^«§2 04OfH<9 

Si/tHJi. ffl^-fbSP2 o 5 j^jwrtittss-ett iooo 

?EAKffittJB (BD^ffiKiCKJB) Otl. TSPmS2 0 
2i:±S?1iSi2 0 4^tC 2 0mA. 150nsOf 
8fNVU^.SrEfCtlDL3tt i-5>, TSP«Si2 0 2 fc±§P®S 

2 o4*5m<oaas*a t ttTU ffl^-fta5 2 o smt&s. 

0 2b±$mM>2 0 4«;. 2 0 0mA. 100ns 
COIRSE^ VV* £ Epfln Lfc i: £ . T&mm 202 1 ±3B 
m&2 O40>mcomn.m&±.%-L. n^^2 0 5**S 

[0300] jy_b<Dfi*j&>£, s ffiSMfcfS 205 Oil H<D 
Bff^gP20 6tLT (ZrSiO t ) s , (ZnS) 48 W 

»&IB$«« ±^>T. 1f#8IES§&#2 0 7 

w?85:iesrr *> - 1 mm-cz Jt . 

[0301 3 *9QtM«>£3 fc. R&^Offi^-ftlSB 2 O 
5«aiC. f^m#:T-^^ (Zr S i 0 4 ) 54 (Zn 
S) 16 WBfSvgC2 0 6Sr^{tS i:. ±MWm 2 0 4 iJ i 

trr gpte 202t <oia(rmff £ epju-t & .r t ict -» r 
ffigg-ft:SP2 o 5 icogfL^:«g£*«-?-<7>S3aSB^aiif a c: t 

;Hatcj:oTfflK-ft8S2 0 5 ^iaSSr=»^WCJi#S-& 

« . mz. mmt&2 o 5 wis 

fcaE»3-£S*£fc:tt, ffi^-fl:S2O5cDGe38Sb ]0 
T e , 2 JHjHH$«T3Wfri- iiMUCieVrsb 6 *>\ 
Bf»SP 2 0 6 fcfflSMfc»2 0 5 <OfflfflCcR»t* £ k ± 

[0302] ifl»S2 0 6<0(ZrSiO 4 ) S! (Zn 
V VOT . ARB! 2H«# 2 0 7 <0 1 d Sr^SW-* =£ 'J (31 

cBBfett 206 *trarr «, t . Br^sc 2 0 6 t & 

-9-«BSSfl:»2 0 5(412^952 0 3<OffiP«3fc*HVC«SR 
2 07{: s «R<7>fflSMt»2 0 5 £6^332 0 6 TSV> 

zm-f2-£&zt&TZ.$>. w. mmmuw-20 7g 

[0303] JiLh. a«<735ISiWtatT*:}6^H<OflMB 
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i [0304] 

[3HB*3Bhft] IBMUBkflHBSSU-C 6 

f #4 L<liZrO,- (Zn-S)»*f 

P. ZrO,-SiO,-(Zn-S) SifcmjfefctiZ r 

: s i o 4 - (zn-s) mtn-cBtfLi-zztimmt 

[02] *jra<031£flWffi«aK*<0S!l<O«&S^»* 
BitBSlT$> 6 . 

' [i3] *sra<wfeflffiae«*t««io$ & fcsiisiw** 

-«S5MBrlirH-C*4. 
: [04] ^^(^fflWSttttflE^d ICS'JWCT^^ 

[05] *$m<oftmme$mft<7>i$ t> \,zm<r>m*^ 

i- [06] xwnnftftfflMmufon $ a> iz&mM*^ 

, [07] ^ft^^-cowMzzommmmz 

: [08] miiz^mmmmftzmm-t&i/^'rJ* 

[09] $&k<&fimmmte<o— m^^r^mmm 

i 1,101,201 mm 

a 2, 102 si nmw&m 

c 3.io3 micom-mm 

\ 4 mm 

is 5,10-5 w,2<r>mmm 

•> 6,106 m2coiSS;'«sJl 
r 7 3t©JR?fiDi 

g 8 msm 

1 9 

io, no n-mK 

g 12 I/— 

r 13 fficoraui 

t 14 »1<0K»JI 



1 5 m3cow§mfam 

1 6 rfrffia 

17 m4cr>tnmftm 

1 8 &2(Dsmm 

1 9 m5coi%m&m 

20 mzeymmm 

2 1 miwfg^ 
22 m2mmm 

2 3 y/U—y-ffi 
24 y>Vm 

25. 26. 27, 28. 29. 30. 3 1. 207 
flHffl2««E«s 
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2 02 T&m® 

203 tsma 

2 04 ±g|5«ffi 

205 ffl^-fbsp (Eifyf) 

206 Bf»gP (SlSfWl) 
2 0 8 sVVX$t&M 
209 

2 10,211 .X-f -y-^ 

2 1 2 EpJoSB 

213 ffjjggj 

214 ^B^s^a^/^ajL^a 





(89) )03-23393 1 ( P 2 0 0 3 -2 3 3 9 3 1 A ) 




2 14 
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